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Introduction 


1 

For the most part, the design of an artefact — whether it is a bridge, 
a cup or a surgical instrument — has a certain logic to it. First, 
functional objectives must be achieved: materials or elements 
must be assembled into a form which works for a well-defined 
purpose, or range of purposes. When this is done, a second 
dimension may be added: that of style. By this we mean that 
decoration, embellishments, or even modifications of shape, can 
give the artefact a significance over and above its practical uses, 
one belonging to the realm of cultural identity or ‘meaning’. 
Sometimes, of course, it is difficult to tell which aspects of an 
artefact belong in which realm. But there is never any doubt that 
the artefact does belong to two realms. Invariably, artefacts are 
both functional and meaningful. Insofar as they are the first, they 
are of practical use; insofar as they are the second, they are of 
primarily social use, in that they become a means by which 
cultural identities are known and perpetuated. 

At first sight, this simple scheme might seem to apply par 
excellence to that most omnipresent of artefacts, the building. 
Buildings are, after all, expected to function properly, and their 
appearance is often held to be such an important aspect of culture 
as to be a constant source of public controversy and debate. But it 
is not quite so simple. Buildings have a peculiar property that sets 
them apart from other artefacts and complicates the relation 
between usefulness and social meaning. It is this. Buildings may 
be comparable to other artefacts in that they assemble elements 
into a physical object with a certain form; but they are incompara- 
ble in that they also create and order the empty volumes of space 
resulting from that object into a pattern. It is this ordering of space 
that is the purpose of building, not the physical object itself. The 
physical object is the means to the end. In this sense, buildings are 
not what they seem. They appear to be physical artefacts, like any 
other, and to follow the same type of logic. But this is illusory. 
Insofar as they are purposeful, buildings are not just objects, but 
transformations of space through objects. 

It is the fact of space that creates the special relation between 
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function and social meaning in buildings. The ordering of space 
in buildings is really about the ordering of relations between 
people, Because this is so, society enters into the very nature and 
form of buildings. They are social objects through their very form 
as objects. Architecture is not a ‘social art’ simply because 
buildings are important visual symbols of society, but also be- 
cause, through the ways in which buildings, individually and 
collectively, create and order space, we are able to recognise 
society: that it exists and has a certain form. 

These peculiarities of buildings as artefacts lead to a very 
special problem in trying to understand them, and even in trying 
to talk about them analytically. It is a fairly straightforward matter 
to talk about artefacts in general, because in so doing we are 
talking about objects, and the important properties of objects are 
visible and tangible. But in talking about buildings, we need not 
only to talk about objects, but also about systems of spatial 
relations. 

Now it seems to be a characteristic of the human mind that it is 
extremely good at using relational systems — all languages and 
symbolic systems are at least complex relational systems — but 
rather bad at knowing how to talk about them. Relations, it seems, 
are what we think with, rather than what we think of. So it is with 
buildings. Their most fundamental properties — their ordering of 
space into relational systems embodying social purposes — are 
much easier to use and to take for granted than to talk about 
analytically. As a result, the discourse about architecture that is a 
necessary concomitant of the practice of architecture is afflicted 
with a kind of permanent disability: it is so difficult to talk about 
buildings in terms of what they really are socially, that it is 
eventually easier to talk about appearances and styles and to try to 
manufacture a socially relevant discourse out of these surface 
properties. This cannot be expected to succeed as a social dis- 
course because it is not about the fundamental sociology of 
buildings. 

At most times in the past, this disability might not have 
mattered. After all, if intuition reliably reads the social circum- 
stances and reproduces them in desirable architectual form, then 
architecture can be a successful enterprise. But this is not the case 
today. Since the Second World War, our physical environment 
has probably been more radically altered than at any time since 
towns and cities began. By and large, this has been carried out on 
the basis of an architectural discourse which, for the first time, 
stresses explicit social objectives. Yet it is exactly in terms of its 
long-term social effects that the new urban environment has been 
most powerfully criticised. There is a widespread belief that we 
are faced with a problem of urban pathology, which results at 
least in part from the decisions of designers and the effects, for the 

most part unforeseen, of new building forms on the social 
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organisation of space. In these circumstances an explicit dis- 
course of architectural space and its social logic is an absolute 
requirement. 

But in spite of its centrality in the act of creating architecture, 
and in its recent public pathology, the question of space has failed 
to become central in the academic and critical discourses that 
surround architecture. When space does feature in architectural 
criticism, it is usually at the level of the surfaces that define the 
space, rather than in terms of the space itself; when it is about 
space, it is usually at the level of the individual space rather than 
at the level of the system of spatial relations that constitute the 
building or settlement. As a result, a major disjunction has 
developed not only between the public pathology of architecture 
and the discourses internal to architecture, but also between the 
practical design and experience of buildings and these discourses. 
This disjunction is made worse by the persistence of an analytic 
practice conducted first through images, then through words; and 
neither images nor words responding to those images can go 
beyond the immediate and synchronous field of the observer into 
the asynchronous complex of relations, understood and experi- 
enced more than seen, which define the social nature of buildings 
and settlements. The rift has become complete as discourse tries 
to lead the way back into classicism — as though cosmetic artistry 
would cure the disease as well as beautify the corpse. 

The architectural critic is, of course, handicapped by the 
representations of architecture with which he works. The only 
representative of spatial order in the armoury of the critic is the 
plan. But from the point of view of words and images, plans are 
both opaque and diffuse. They convey little to the image-seeking 
eye, are hard to analyse, and give little sense of the experiential 
reality of the building. They do not lend themselves easily to the 
art of reproducing in words the sentiments latent in images which 
so often seems the central skill of the architectural critic. Accor- 
dingly, the plan becomes secondary in architectural analysis. 
With its demise, those dimensions of the buildings that are not 
immediately co-present with the observer at the time that he 
formulates his comment are lost to discourse. In this way, 
architectural discourse conceals its central theme. 


ti 


In architecture space is a central theoretical discipline, and the 
problem is to find a way to study it. But the problem of space itself 
is not confined to architecture. In anthropology, for example, it 
exists as an empirical problem. The first-hand study of a large 
number of societies has left the anthropologist with a substantial 
body of evidence about architectural forms and spatial patterns, 
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which ought to be of considerable relevance to the development 
of a theory of space. But the matter is far from simple. The body of 
evidence displays a very puzzling distribution of similarities and 
differences. If we take for example the six societies in Northern 
Ghana whose architecture has been studied by Labelle Prussin, we 
find that within a fairly restricted region with relatively small 
variations in climate, topography and technology, there are very 
wide variations in architectural and spatial form, from square- 
celled buildings arranged in dense, almost town-like forms, to 
circular-celled structures so dispersed as to scarcely form identi- 
fiable settlements at all.! 

But no less puzzling than the differences within the same 
ecological area are similarities which jump across time and space. 
For example, villages composed of a concentrically arranged 
collection of huts surrounding one or more central structures can 
be found today as far apart as South America and Africa (see Figs. 
30 and 133) and as far back in time as the fourth millennium sc in 
the Ukraine.* Taking the body of evidence as a whole, therefore, 
it seems impossible to follow the common practice when faced 
with an individual case of assuming architectural and spatial form 
to be only a by-product of some extraneous determinative factor, 
such as climate, topography, technology or ecology. At the very 
least, space seems to defy explanation in terms of simple external 
causes. 

Aware of these difficulties, certain ‘structural’ anthropologists 
have suggested another approach. Lévi-Strauss for example, tak- 
ing his lead from Durkheim and Mauss, saw in space the oppor- 
tunity to ‘study social and mental processes through objective and 
crystallised external projections of them’.? A few anthropologists 
have pursued this, and there now exists a small but growing 
‘anthropological’ literature on space. However, as Lévi-Strauss 
indicated in the same article, there are unexpected limitations to 
this approach. Lévi-Strauss had already noted in reviewing the 
evidence relating social structure to spatial configuration that 
‘among numerous peoples it would be extremely difficult to 
discover any such relations ... while among others (who must 
therefore have something in common)the existence of relation is 
evident, though unclear, and in a third group spatial configuration 

seems to be almost a projective representation of the social 
structure’.* A more extensive review can only serve to confirm this 
profound difficulty and add another. Seen from a spatial point of 
view, societies vary, it seems, not only in the type of physical 
configuration, but also in the degree to which the ordering of space 
appears as a conspicuous dimension of culture. Even these 
diffierences can take two distinct forms. Some societies appear to 
invest much more in the physical patterning of space than others, 
while others have only seemingly informal and ‘organic’ patterns, 
while others have clear global, even geometric forms; and some 
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societies built a good deal of social significance into spatial eee 
for example, linking particular clans to particular locations a wi eee 
others have recognisable spatial forms, but lack any obvi 
i tment of social significance. bates, tell 
Hin tuda space as an ‘external projection of open cae 
mental processes’ which by implication can be describe pat ° 
and independent of their spatial dimension, it is c = a 
structural anthropologists are therefore studying the pro nm : 
space neither as a whole nor in itself: the first because they = 
concerned chiefly with the limited number of cases where ‘a 
in space can be identified as the imprint of the aoe ies 
organisation of society within the spatial ars aes 
second because they still see space as 4 by-product of some 4 : 
else whose existence is anterior to that of space and dae any o 
of it. By clear implication this denjes to space n y i 
descriptive autonomy that structuralist anthropology whee 
to impart to other pattern-forming dimensions of society in: : z 
systems, mythologies, and so on. Such studies can a ii 
contribute to the development of a theory of space, but they a 
isan to be its foundation. 
D Spaa evidence does, however, allow m spe- 
cify certain requirements of a theory of space. he i sa 
establish for space a descriptive autonomy, m the A a 
spatial patterns must be described and analysed A their o b 
terms prior to any assumption of a determinative sul ma i 
other variables. We cannot know before we begin wha ik 
determine one spatial pattern or another, and we must there = 
take care not to reduce space to being only a are E 
external causative agencies. Second, it must account for wi i a 
fundamental variations in morphological type, from ae : es 
to very open patterns, from hierarchical to non-hierarc ical, ae 
dispersed to compressed, and so on. Third, it must accoun. is 
basic differences in the ways in which space fits into the rest ic e 
social system. In some cases there is a great deal of order, in o an 
rather little; in some cases a great deal of social meaning pene o 
be invested in space, in others rather little. This means that a 
need a theory that within its descriptive basis is able to descri e 
not only systems with fundamental morphological aa oon 
but also systems which vary from non-order to order, and fro 


non-meaning to meaning. 


iii 
Several attempts have been made in recent years to kasi 
theory and method directly concerned with the relation thin 
society and its architectural and urban forms. Before a = 
give a brief account of the theory and method set out in t s ook, 
some review of these is needed, if for no other reason than because 


6 The social logic of space 
in our work we have not found it possible to build a great deal on 
what has gone before. The general reason for this is that, although 
these various lines of research approach the problem of space in a 
way which allows research to be done and data to be gathered, 
none defines the central problem in the way which we believe is 
necessary if useful theories are to be developed. In spite of their 
considerable divergencies from one another, all seem to fall into 
certain underlying difficulties with the problem of space which 
we can only describe as paradigmatic. The approach is defined 
not out of the central problem of architecture itself, in the sense 
that we have defined it, but out of a set of more philosophical 
presuppositions about the nature of such problems in general. 

By far the best known candidate for a theory which treats space 
directly as a distinct kind of social reality, and the one that has 
influenced architecture most, is the theory of ‘territoriality’. This 
theory exists in innumerable variants, but its central tenets are 
clear: first, the organisation of space by human beings is said to 
have originated in and can be accounted for by a universal, 
biologically determined impulse in individuals to claim and 
defend a clearly marked ‘territory’, from which others will be — at 
least selectively — excluded; and, second, this principle can be 
extended to all levels of human grouping (all significant human 
collectives will claim and defend a territory in the same way that 
an individual will). The theory proposes in effect that there will 
always be a correspondence between socially identified groups 
and spatial domains, and that the dynamics of spatial behaviour 
will be concerned primarily with maintaining this correspond- 
ence. It asserts by implication that space can only have social 
significance by virtue of being more or less unequivocally iden- 
tified with a particular group of people. A whole approach to 
urban pathology has grown up out of the alleged breakdown of 
territorial principles in our towns and cities. 

An obvious trouble with territoriality theory is that, because its 
assumption is of a universal drive, it cannot in principle account 
for the evidence. If human beings behave in one spatial way 
towards each other, then how can the theory be used to account 
for the fundamental differences in physical configuration, let 
alone the more difficult issues of the degree to which societies 
order space and give significance to it? How, in brief, may we 
explain a variable by a constant? But if we leave aside this logical 
problem for a moment and consider the theory as a whole, then it 
becomes a little more interesting. As we have said, the theory 
leads us to expect that ‘healthy’ societies will have a hierarchical- 
ly organised system of territories corresponding to socially de- 
fined groups. Now there are certainly cases where such a system 
exists, and others where it exists alongside forms of group 
organisation that lack a territorial dimension. But the extension of 
this to the level of a general principle overlooks one of the most 
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fundamental distinctions made by anthropologists: the distinc- 
tion between groups that have a spatial dimension through 
co-residence or proximity, and groups whose very purpose 
appears to be to cross-cut such spatial divisions and to integrate 
individuals across space—‘sodalities’ as some anthropologists call 
them. It is in the latter, the non-spatial sodality, that many of the 
common techniques for emphasising the identity of social 
groups— insignia, ceremony, statuses. mythologies and so on- 
find their strongest realisation, most probably for the obvious 
reason that groups that lack spatial integration must use other, 
more conceptual means if they are to cohere as groups. Now this 
leads to a problematic yet interesting consequence for territorial- 
ity: social identification and spatial integration can often work in 
contrary directions, not in correspondence as the theory requires. 
Tt has even been suggested that sodality-like behaviour in social 
groups varies inversely with spatial integration: the more dis- 
persed the group, the more sodality-like the group becomes.® In 
other words, territoriality appears to be not a universal group 
behaviour but a limiting case, with the opposite type of case at 
least as interesting and empirically important. 

Territory theory, especially in its limitations, might be thought 
of as an attempt to locate the origins of spatial order in the 
individual biological subject. Other approaches might be seen as 
trying to locate it in the individual cultural subject by developing 
theories of a more cognitive kind. In such theories, what are at 
issue are models in individual minds of what space is like: 
models that condition and guide reaction to and behaviour in 
space. If territoriality is a theory of fundamental similarity, these 
cognitive theories tend to be theories of cultural, or even indi- 
vidual difference. The cognitive approach is less ambitious 
theoretically, of course, because it does not aim to provide a 
universal theory of space; rather it is concerned to provide a 
methodology of investigating differences. Studies along these 
lines are therefore extremely valuable in providing data on 
differences in the ways in which individuals, and perhaps groups, 
cognise their environment, but they do so on the whole in 
response to an environment that is already giivem The order that 
is being sought lies in the mind and not in the physical environ- 
ment itself, and certainly not in the social structuring of the 
physical environment. Cognitive studies provide us, therefore, 
with a useful method, but not with a theoretical starting point for 
an enquiry into the social logic of space itself. 

Other approaches to the problem are distinguishable as being 
concerned initially with the environment as an object rather than 
with the human subject, in the sense that the focus of research 
shifts to the problem of describing the physical environment, and 
its differences and similarities from one place or time to another, 
as a prelude to an understanding of how this relates to patterns of 
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use and social activity. Of particular interest here is the work 
centred around the Massachusetts Institute of Technology and 
published in a recent volume, which brings together a range of 
studies with the central thematic aim of going beyond the more 
traditional classification approaches of geographers to urban 
morphology into an analysis of how differences in the organisa- 
tion of architectural and urban space relate to and influence social 
life.” Once again this work has substantial relevance to the present 
work, but does not provide its starting point, since there is a 
fundamental difference in how the problem is conceptualised. 
The general aim of the MIT work is to describe environments and 
then relate them to use, whereas we conceive the problem as being 
that of first describing how environments acquire their form and 
order as a result of a social process. Our initial aim has been to 
show how order in space originates in social life, and therefore to 
pinpoint the ways in which society already pervades those 
patterns of space that need to be described and analysed. Only 
when this is understood is it possible to make a theoretical link to 
patterns of use. 

Counterpointing the approach to an objective environment, in 
itself devoid of social content, is the approach of the architectural 
and urban semiologists who aim to describe the environment 
solely in terms of its power to operate as a system of signs and 
symbols. By developing models largely out of natural language 
studies, the object of these researches is to show how the physical 
environment can express social meanings by acting as a system of 
signs in much the same sort of way as natural language. In this 
sense, it is the study of the systematics of appearances. There is no 
doubt, of course, that buildings do express social meaning through 
their appearances, though no one has yet shown the degree to 
which we can expect this to be systematic. However, the reason that 
this line of work cannot provide our starting point is more 
fundamental: the semiologists for the most part are attempting to 
show how buildings represent society as signs and symbols, not 
how they help to constitute it through the way in which the 
configurations of buildings organise space. They are in effect 
dealing with social meaning as something which is added to the 
surface appearance of an object, rather than something that 
structures its very form; and in this sense the building is being 
treated as though it were no different from other artefacts. The 
semiologists do not in general try to deal with the special 
problems that buildings present in understanding their relation to 
society: they try to fit architecture into the general field of artefact 
semiotics. 

In spite of considerable divergences, these approaches all seem 
to sidestep the central problem of buildings in the sense that we 
have described it: they do not first conceptualise buildings as 
carrying social determination through their very form as objects. 
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In fact, they characteristically proceed by separating out the 
problem in two ways: they separate out the problem of meaning 
from the intrinsic material nature of the artefact, that is, they treat 
it as an ordinary artefact rather than as a building; and they 
separate out a human subject from an environmental object and 
identify the problem as one of understanding a relation between 
human beings and their built environment. The effect of both 
shifts is the same. They move us from a problem definition in 
which a building is an object whose spatial form is a form of social 
ordering (with the implication that social ordering already has in 
itself a certain spatial logic to it), into one in which the physical 
environment has no social content and society has no spatial 
content, the former being reduced to mere inert material, the latter 
to mere abstraction. This we call the man—environment 
paradigm.® me 

An impossible problem is thus set up, one strongly reminiscent 
of the most ancient of the misconceived paradoxes of epistemolo- 
gy, that of finding a relation between abstract immaterial ‘subjects 
and a material world of ‘objects’. By the assumption that what is to 
be sought is a relation between the ‘social’ subject (whether 
individual or group) and the ‘spatial’ object acting as distinct 
entities, space is desocialised at the same time as society is 
despatialised. This misrepresents the problem at a very deep 
level, since it makes unavailable the most fundamental fact of 
space: that through its ordering of space the man-made physical 
world is already a social behaviour. It constitutes (not merely 
represents) a form of order in itself: one which is created for 
social purposes, whether by design or accumulatively, and 
through which society is both constrained and recognisable. It 
must be the first task of theory to describe space as such a system. 


Iv 
In view of the twin emphasis on spatial order and its social origins 
in defining the problem, it may come as a surprise that some early 
steps in formulating the present theoretical approach came from a 
purely formalistic consideration of randomness and its relation to 
form: or more precisely from some simple experiments in how 
restrictions on a random process of aggregating cells could lead to 
well-defined global patterns that bore some resemblance to pat- 
terns found in real buildings and settlements. For example, if an 
initial square cell is placed on a surface, then further squares of 
the same size are randomly aggregated by joining one full side of 
each onto a side already in the system, preserving one other side 
free (so that the cell could be entered from outside) and disallow- 
ing corner joins {as unrealistic — buildings are not joined by their 
comers), then the result will be the type of ‘courtyard complex’ 
shown in Fig. 2, with some courtyards larger than others. By 
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varying the joining rules, other types of pattern would follow, in 
each case with a well-defined global form {that of a kind of net 
with unequal holes) following from the purely local rule (in the 
sense that the rule only specified how one object should join onto 
another) applied to the aggregation procedure. The differences 
between these patterns seemed to be architectually interesting in 
that some key differences between real spatial patterns appeared 
to be captured. More suprisingly, we discovered a settlement form 
that appeared to have exactly the global properties of the original 
experiment (Fig. 3).° This suggested to us that it might be 
interesting to try to see how far real global settlement forms might 
be generated from local rules. Having started on this path, we later 
realised that the courtyard complex form would not be tidily 
generated if one specified at the time of placing the cell which 
other side its entrance was to be on. It required this to be left open. 
In other words, our first experiment turned out to be unlifelike! 
Fortunately, by the time this was realised, we had some much 
more interesting results. 

For a long time, we had been puzzled by the ‘urban hamlets’ of 
the Vaucluse region of France. Each hamlet seemed to have the 
same global form, in that each was organised around an irregular 
‘ring-street’ (see Figs 6 and 8(a)~(d)) but at the same time the great 
variations in the way in which this was realized suggested that 
this had arisen not by conscious design but by some accumulative 
process. It turned out that these ‘beady ring’ forms — so-called 
because the wide and narrow spaces of the ring street seemed like 
beads on a string — could be generated from a process rather 
similar to the courtyard complex, by simply attaching a piece of 
open space to the entrance side of each cell, then aggregating with 
a rule that joined these open spaces one to another while 
randomising all other relations (see pp. 59-61 for a full description 
of this process). By varying the joining rules once again, other 
variations resulted, many of which appeared to duplicate varia- 
tions found in this type of settlement form in different parts of the 
world, 

There were several reasons why this seemed a promising 
development. First, it seemed that real problems in settlement 
generation might sometimes be solved through the notion of local 
rules leading to well-defined global forms. It raised the possibility 
that other settlement forms might be understood as the global 
product of different local rules. Second, and more important, it 
seemed that the nature of the process we had identified could be 
theoretically significant, in that structure had by implication been 
conceptualised in terms of restrictions on an otherwise random 
process. This meant that in principle it was possible to conceive 
of a model which included both non-order and order in its basic 
axioms. In effect, randomness was playing a part in the generation 
of form, and this seemed to capture an important aspect of how 
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order in space can sometimes arise and be controlled in tradition- 
al settlement forms. Also by using the method of working out from 
an underlying random process, one could always keep a record of 
how much order had been put into the system to get a particular 
type of global pattern. This made possible a new question: given a 
real spatial pattern, say a settlement form, then in what ways and 
to what degree would it be necessary to restrict a random process 
in order to arrive at that form. If this proved a fertile approach to 
real settlement forms, then an even more interesting question 
could be asked: what was the nature of these restrictions, that is 
the ‘rules’, and how did they relate to each other? Were there a 
finite number, and did they in some sense form a system? 

Of course, considering the range of cases available, it was clear 
that in many cases global forms could in no way be seen as the 
result of an aggregative process — for example where the global 
order resulted not from the local aggregation of individual celis, 
but by the superimposition on those cells of higher order, sur- 
rounding cells (see Fig. 16), in effect creating a hierarchy of 
boundaries. However, there was a fundamental difference when 
this occurred. If a single cell contained other cells, then the 
containing was accomplished through the inside of the super- 
ordinate cell; whereas the global patterns resulting from the beady 
ting type of process resulted from the cells defining space with 
their outsides. The difference is captured by the difference in the 
meaning of the words ‘inside’ and ‘between’. Inside implies that 
one single cell is defining a space; between implies that more than 
one is defining space. This seemed a very general difference, 
relating to the different ways in which a random process could be 
restricted: in the one case cells were, as it were, ‘glued’ together by 
space which they defined between them; in the other cells were 
‘bound’ together by having higher-order cells superimposed 
around them. Because the first always resulted in the global 
structure being defined only by virtue of the positioning of a 
collection of cells, we called it distributed, meaning that the 
‘design’ of the global structure was distributed amongst all ‘prim- 
ary’ cells; by the same token, we called the process of using the 
inside of a cell to define global patterns nondistributed, because 
this was always accomplished by means of a single cell rather 
than a collection. 

Other important formal properties seemed to be implicit in the 
beady ring generative process. All that happened, formally speak- 
ing, in that process was that each cell (with its attached open 
space) had been made a continuous neighbour of one other cell. 
Now the relation of neighbour has the formal property that if A is 
a neighbour of B, then B is a neighbour of A — the property that 
mathematicians call symmetry. However, relations which involve 
cells containing other cells do not have this property. On the 
contrary, they are asymmetric, since if cell A contains cell B then 
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cell B does not contain cell A. Now it was clearly possible for 
pluralities to contain space with their outsides as well as single 
cells with their insides. In a village green or a plaza, for example, a 
set of cells contained a space with their outsides. The generative 
relation of closed cells to open spaces was therefore asymmetric, 
in contrast to the beady ring case where the open spaces had only 
been symmetric neighbours of closed cells. By proceeding in this 
way, it was possible to conceive of an abstract model of the types 
of restriction on a random process that seemed to produce the 
kind of variations found in real cases. 

These two pairs of relational ideas, together with the notion of 
open and closed cells, seemed to form the basis of a spatial 
language that had certain resemblances to natural language. The 
distinction between distributed and nondistributed was no more 
than a distinction between pattern elements defined by plural and 
singular entities; while the existence of asymmetric relations, in 
which one or more cells contained others, was like a sentence in 
which subjects had objects. These differences are in themselves 
simple, but of course give rise to a very rich system of possibili- 
ties. Chapter 2, ‘The logic of space’, sets out to show how these 
elementary ideas can be conceived of as restrictions on a random 
process to generate the principal types of global variation found in 
settlement forms, and through the construction of a consistent 
ideographic language to represent these ideas and their combina- 
tions as a system of transformations. This is not, of course, a 
mathematical system, and even more emphatically it is not a 
mathematical enumeration. It is an attempt to capture the fun- 
damental similarities and differences of real space forms in as 
economical a way as possible. The axioms of the system are not 
mathematical axioms, but a theory of the fundamental differences 
stated as carefully as possible. 

With the idea of a finite set of elementary generators applied as 
restrictions on a random process, it seemed that at least two 
methodological objectives could be formulated clearly. First, the 
problem of identifying morphological types becomes that of 
identifying the combination of elementary generators that yielded 
a particular form. This had the advantage that because one was 
talking about abstract rules underlying spatial forms, rather than 
spatial forms themselves — genotypes rather than phenotypes, in 
effect — then the comparative relations between different forms 
became easier to see. There were fewer genotypical variations 
than phenotypical variations. 

Second, the problem of the degree to which societies invested 
order in space seemed restatable in terms of the degree to which 
it was necessary to restrict a random process in order to arrive at a 
form. A highly ordered form would require many restrictions 
applied to the process, while a less ordered form — such as the 
beady ring form — would require few. This would be reflected in 
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the way in which rules were written down in the ideographic 
language: patterns with a good deal of randomness and few rules 
could in principle be written in a short ideographic sentence, 
whereas those with a great deal of order would require longer 
sentences. We could talk of ‘short descriptions’ and ‘long descrip- 
tions’ to express the distinction between a system with little order 
and much randomness, and one with much order and little 
randomness. It was a matter of how many of the potential 
relationships in the system had to be controlled to arrive at a 
particular pattern. 

In this way, the model could easily express differences in the 
amount of order in the system. A simple extension of the 
argument then showed that it could also express differences in the 
amount of social ‘meaning’ invested in the pattern. In all cases we 
have described so far, the restrictions on the random process 
specify the necessary relations that have to hold among cells in 
the system, and omit the contingent ones, allowing them to be 
randomised. In this sense, a description, long or short, specifies 
the genotype of the pattern, rather than its phenotype in all detail. 
But although the genotype specifies necessary relations, it does 
not specify which cells should satisfy those relations in a particu- 
lar position. In this respect, all the cells are interchangeable, in the 
sense that in a street considered simply as a spatial pattern, all the 
constituent houses could be interchanged without the pattern 
being in the least bit changed. Now there are many cases where 
this principle of interchangeability does not apply. In the village 
form shown in Fig. 30 for example, each hut and each group of 
huts has to be in a specific position in the ring: opposite some, 
next to others, and so on. 

Now formally speaking, what is happening in these cases is that 
certain cells in the system are being made noninterchangeable 
with other cells. We are specifying not only that there has to be 
such and such a relation between cells in this part of the system, 
but that it has to be a relation between this particular cell and that 
particular cell. In effect, by requiring labels to have particular 
locations, we are including nonspatial factors in the necessary 
structure of the pattern, that is, in its genotype. In such cases, 
therefore, we cannot write down the necessary relations of the 
genotype simply by repeating the same restriction to the random 
process. We must at each stage specify which label we are adding 
where and in what relation to others, and this means that the 
sentence describing the genotype will be much longer. The 
limiting case, at the opposite pole to the random process itself, is 
the case where the relation of each cell to every other has to be 
specified. The addition of ‘semantics’ to the system then requires 
us only to extend the principles used to describe ‘syntax’. Syntax 
and semantics are a continuum, rather than antithetical categor- 
ies. This continuum, expressible in terms of longer and longer 
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models, in which more and more of the possible relations in the 
system are specified as necessary rather than contingent, runs (as 
required at the end of ii) both from non-order to order and from 
non-meaning to meaning. All are unifiable in the same framework: 
the conception of order in space as restrictions on an underlying 
random process. 


v 


However, this model still did not amount to a proper theory of 
space, and even less did it offer useful tools of analysis. At best it 
permitted the problem of space to be re-described in such a way as 
to bring together its various manifestations in a unified scheme, 
and to make differences less puzzling. In order to move on, two 
further steps had to be taken. First, a method had to be found for 
using the model to analyse real situations; and second, the model 
had to be embedded in a theory of how and why societies 
generated different spatial patterns. As it turned out, the one led to 
the other. Learning to analyse spatial patterns quantitatively in 
terms of the model gradually revealed to us the outline of a 
general sociology of these dimensions, and in the end led to a 
social theory of space. 

The first steps towards quantification came through turning our 
attention to the interiors of buildings. Here the important pattern 
property seemed to be the permeability of the system; that is, how 
the arrangement of cells and entrances controlled access and 
movement. It was not hard to discover that, in their abstract form, 
the relational ideas that had been developed for settlements could 
also be used for describing permeability patterns. It was no more 
than a one-dimensional interpretation of what had previously 
been two-dimensional spatial concepts. The distinction between 
distributed and nondistributed relations became simply the dis- 
tinction between spatial relations with more than one, or only one 
locus of control with respect to some other space; while the 
distinction between symmetry and asymmetry became the dis- 
tinction between spaces that had direct access to other spaces 
without having to pass through one or more intermediary spaces, 
and spaces whose relations were only indirect. These properties 
could, it turned out, be well represented by making a graph of the 
spaces in a building, with circles representing spaces and linking 
lines representing entrances, and ‘justifying’, it with respect to the 
outside world, meaning that all spaces one step into the building 
would be lined up on the same level, all those two deep at a level 
above, and so on (see Figs. 93 and 94}. This method of representa- 
tion had an immediate advantage over the plan: it made the syntax 
of the plan {its system of spatial relations} very clear, so that 
comparisons could be made with other buildings according to the 
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ry, distributedness and nondistributedness. It was also possible to 
compare the relative position of differently labelled spaces in a 
sample of plans, thus identifying the syntactic relations character- 
istic of different labels. More important, it led on to the realisation 
that analysis could be deepened by learning to measure these 
properties. 

For example, the degree to which a complex, seen from the 
outside, was based on direct or indirect relations could be 
calculated by using a formula that expressed how far a pattern _ 
approximated a unilinear sequence in which each space leads 
only to exactly one more — the maximally indirect, or ‘deep’ form 
— or a bush, in which every space is directly connected to the 
outside world — the maximally direct, or ‘shallow’ form (see Figs. 
35 and 36). This could then be repeated, but from every point 
inside the building, giving in effect a picture of what the pattern 
looked like from all points in it, and from the outside. Once we 
did this, very surprising and systematic variations began to 
appear. For instance, in analysing examples of English houses, the 
‘relative asymmetry’ — the degree to which the complex seen from 
a point possessed direct or indirect relations ~ from the room in 
which the best furniture was always kept always had a higher 
value than that from the space in which food was prepared. This 
space in turn always had a higher value than the space in which 
everyday living and eating took place (always provided, of course, 
that the three spaces were distinct). This turned out to be true 
across a range of cases, in spite of substantial variation in building 
geometry and room arrangement. Fig. 98(a) shows this difference 
in a typical case, and Fig. 99 shows a range of examples. 

The distributed-nondistributed dimension could also be quan- 
tified. Since the existence of distributed relations in a system 
would result in the formation of rings of spaces, then quantifica- 
tion could be in terms of how any particular space related to the 
rings formed by the pattern. For example, in Fig. 98(a), the 
traditional example has the main everyday living space on the 
principal ring in the system, and this ring is only a ring by virtue 
of passing through the outside of the house. This location seemed 
important to the way in which the system was controlled, both 
internally and in the relation of inside to outside. 

Investigation of a range of different types of buildings in this 
way eventually suggested certain general principles for the analy- 
sis of buildings as spatial patterns. First, space was intelligible if it 
was understood as being determined by two kinds of relations, 
rather than one: the relations among the occupants and the 
relations between occupants and outsiders. Both these factors 
were important determinants of spatial form, but even more so 
was the relation between these two points of view. However, it 
was exactly the difference between these points of view that could 
ha invactiaated hw analvsing snatial relations both from points 
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inside the system and from the outside. Quantitative analysis thus 
became, in a natural way, a means of investigating some fun- 
damental aspects of the social relationships built into spatial 
form. 

Second, there seemed to be certain consistencies in the way in 
which the dimensions of the syntax model related to social 
factors. The dimension of asymmetry was, it appeared, related to 
the importance of categories. For example, a front parlour was a 
space that traditionally was unimportant in everyday life, but of 
considerable importance as a social category of space, for very 
occasional use. As a result, it was relatively segregated from the 
principal areas of everyday living, and this had the effect of giving 
it a high relative asymmetry: it was, of all the major spaces in the 
house, the least integrated. The distributed-nondistributed prop- 
erties of the pattern, on the other hand, seemed to refer to the kind 
of controls that were in the system. The everyday living space in 
the houses in Fig. 99, for example, has the least relative asym- 
metry, but often the most contro! of relations with other spaces. 
Seen this way, it seemed that the social meaning of spaces was 
actually best expressed in terms of the relationships in the 
physical configuration. Once again, the distinction between syn- 
tax and semantics became blurred. It seemed we were dealing 
with a unified phenomenon. 

The measurement of relations had become possible because the 
spatial structure of a building could be reduced to a graph, and 
this in turn was possible because, by and large, a building consists 
of a set of well-defined spaces with well-defined links from one to 
another. In the case of settlements that is rarely the case. They are, 
it is true, always a set of primary cells (houses, etc), but there is 
also a continuous structure of open space, sometimes regular, 
sometimes irregular, sometimes forming rings, sometimes tree- 
like, which is not easily decomposable into elements for the 
purpose of analysis. The problem of analysing settlements is the 
problem of analysing this continuous space and how it is related 
to other elements. 

This problem preoccupied us for a long time, but as had often 
happened, the eventual answer was lying in what had already 
been formulated, in the nature of ‘beads’ and ‘strings’. The 
intuitive meaning of string was a space more marked by its linear 
extension than by its ‘fatness’; in the case of beads, the space was 
fatter, rather than linear. Formally, this meant something quite 
simple: a string was extended in one dimension rather than in two; 
whereas a bead was as fully extended in the second dimension as 
the first. Once this was seen, then it became clear that it was not 
necessary to identify spaces in a definite way, but to look at the 
system in terms of both its two-dimensional organisation and its 
one-dimensional organisation, and then compare the two. Two- 
dimensional organisation could be identified by taking the convex 
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spaces that have the best area—perimeter ratio, that is the ‘fattest’, 
then the next fattest, then the next, and continue until the surface 
is completely covered. The one-dimensional organisation can 
then be identified by proceeding in the same way, first drawing 
the longest straight- or axial — lines, then the next longest, and 
continuing until all convex spaces are passed through at least 
once and all axial links made. We thus arrive at both a convex or 
two-dimensional picture of the space structure, and an axial, or 
one-dimensional picture, both of which could be represented as 
graphs. 

Once this was the case, then quantitative analysis could pro- 
ceed on a richer basis than before, since not only could the 
settlement be looked at from the point of view of its constituent 
cells and from the outside, but each of these relations could be 
looked at in terms both of the convex and axial organisation of 
space. In effect, we were treating the public space of the settle- 
ment as a kind of interface between the dwelling and the world 
outside the settlement, the former being the domain of inhabitants 
and the latter being the domain of strangers. How this interface 
was handled seemed to be the most important difference between 
one type of settlement and another; and such differences were a 
function of the same two types of relation that had been so 
important in analysing interiors: the relations among inhabitants, 
and the relations between inhabitants and strangers. Not only 
were the forms of public space in settlements governed by the 
relationship between these two relations, but how differences 
arose was governed by fairly simple principles. Because strangers 
to a settlement, or part of a settlement, are likely to be moving 
through the space, and inhabitants are such because they collec- 
tively have also more static relations to the various parts of the 
local system, the axial extension of public space accesses stran- 
gers to the system, while the convex organisation creates more 
static zones, in which inhabitants are therefore potentially more 
in control of the interface. This made it perfectly clear why beady 
ring type settlements as they grew increased not only the size of 
their convex spaces, but also the axial extension of these spaces. 
The small town illustrated in Fig. 25, for example, is axially no 
deeper from the outside than a small beady ring hamlet. It was 
clear that the relation between inhabitants and strangers was a key 
determinant in how the settlement altered its principles of growth 
as it expanded. Important principles for the sociology of urban 
space in general followed from this. Urban market places in 
European countries, for example, wherever they are geometrically 
in the settlement, are nearly always axially shallow from the 
outside, and have the curious, though intelligible property that 
the axial lines in their vicinity are strong and lead to the square 
but never through it. Strangers are speeded on their way into the 
square, but once there are slowed down. The principle applies in 
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a different way to a very large ‘grown’ town like London. In the 
original dense parts, in and near the City of London, there was 
always a main system of streets and a smaller system of back 
alleys and courts: yet at both levels the governing principle was 
that important foci or meeting points were usually no more than 
two axial steps apart, implying that there would always be a point 
from which both foci could be seen. Similar principles apply in 
the much talked-of ‘villages’ of London, which have been 
absorbed into the urban fabric. In general, they are local deforma- 
tions, convex and axial, of a more regular grid which extends 
away from them, and links them together by few axial steps. A 
very common principle of urban safety is built into this principle 
of growth. The system works by accessing strangers everywhere, 
yet controlling them by immediate adjacency to the dwellings of 
inhabitants. As a result, the strangers police the space, while the 
inhabitants police the strangers. This is a more subtle, but also 
much more effective mechanism than that by which the grouping 


of inhabitants’ dwellings alone is expected to produce a self- 
policing environment. 


vi 


It would seem clear then, that there is always a strong relation 
between the spatial form and the ways in which encounters are 
generated and controlled. But why should these patterns be so 
different in different societies? Could it be that different types of 
society required different kinds of control on encounters in order 
to be that type of society; because if this were so, we could 
reasonably expect it to be the deepest level at which society 
generated spatial form. Here we found the general sociology of 
Durkheim (though not his writings specifically about space) 
profoundly suggestive.!° Durkheim had distinguished between 
two fundamentally different principles of social solidarity or 
cohesion: an ‘organic’ solidarity based on interdependence 
through differences, such as those resulting from the division of 
labour; and a ‘mechanical’ solidarity based on integration through 
similarities of belief and group structure. This theory was pro- 
foundly spatial: organic solidarity required an integrated and 
dense space, whereas mechanical solidarity preferred a segregated 
and dispersed space. Not only this, but Durkheim actually located 
the cause of the different solidarities in spatial variables, namely 
the size and density of populations. In the work of Durkheim, we 
found the missing component of a theory of space, in the form of 
the elements for a spatial analysis of social formations. But to 
develop these initial ideas into a social theory of space, we had to 
go back once again into the foundations, and consider the sociolo- 
gy of the simplest spatial structure we had found it useful to 
consider: the elementary cell. 
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Now the important thing about the elementary cell is that it is 
not just a cell. It has an outside as well as an inside, and of its 
outside space at least one part is unlike the remainder in that it is 
adjacent to the entrance to the cell: that is, it forms part of the 
threshold. The simplest building is, in effect, the structure shown 
in Fig. 10(c), consisting of a boundary, a space within the 
boundary, an entrance, and a space outside the boundary defined 
by the entrance, all of these spaces being part of a system which 
was placed in a larger space of some kind which ‘carried’ it. All 
these elements seemed to have some kind of sociological refer- 
ence: the space within the boundary established a category 
associated with some kind of inhabitant; the boundary formed a 
control on that category, and maintained its discreteness as a 
category; the world outside the system was the domain of poten- 
tial strangers, in contradistinction to the domain of inhabitants; 
the space outside the entrance constituted a potential interface 
between the inhabitant and the stranger; and the entrance was a 
means not only of establishing the identity of the inhabitant, but 
also a means of converting a stranger into a visitor. 

Some of the consequences of the sociology of the elementary 
cell — the relations between inhabitants, and between inhabitants 
and others — have already been sketched. But the most important 
of all lies in the distinction between inside and outside itself; that 
is, in the distinction between building interiors and their collec- 
tive exteriors. There are, in effect, two pathways of growth from 
the elementary cell: it can be by subdividing a cell, or accumulat- 
ing cells, so that internal permeability is maintained; or by 
aggregating them independently, so that the continuous per- 
meability is maintained externally. When the first occurs, we call 
it a building, and when the latter, a settlement. Now these two 
types of growth are sociologically as well as spatially distinct, in 
that one is an elaboration of the sociology of the inside of the 
elementary cell, and the other an elaboration of the sociology of 
the outside. Building interiors characteristically have more cate- 
goric differences between spaces, more well-defined differences 
in the relations of spaces, and in general more definition of what 
can happen and where, and who is related to whom else. Interior 
space organisation might, in short, have a rather well-defined 
relation to social categories and roles. The space outside build- 
ings, in contrast, usually has far fewer categoric differences 
mapped into spaces, more equality of access from the cells that 
define the system, fewer categoric differences among those cells, 
and so on. At the same time, it has less control, in that while 
buildings tend to grow by accumulating boundaries, settlement 
space tends to grow by accumulating spaces into one continuous 
system. Settlement space is richer in its potential. in that more 
people have access to it, and there are fewer controls on it. We 
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while building interiors are rather more deterministic. The differ- 
ences between inside and outside, therefore, are already differ- 
ences in how societies generate and control encounters. 

In their elementary forms, in effect, buildings participate in a 
larger system in two ways: first, in the obvious way they are 
spatially related to other buildings; and also, less obviously, by 
separating off systems of categories from the outside world — using 
spatial separation in order to define and control that system of 
social categories — they can define a relation to others by concep- 
tual analogy, rather than spatial relation. The inhabitant of a 
house in a village, say, is related to his neighbours spatially, in 
that he occupies a location in relation to them, but also he relates 
to them conceptually, in that his interior system of spatialised 
categories is similar to or different from those of his neighbours. 
He relates, it might be said, transpatially as well as spatially. Now 
this distinction is very close to that between mechanical and 
organic solidarity. We might even say, without too much exag- 
geration, that interiors tend to define more of an ideological space, 
in the sense of a fixed system of categories and relations that is 
continually re-affirmed by use, whereas exteriors define a trans- 
actional or even a political space, in that it constructs a more fluid 
system of encounters and avoidances which is constantly re- 
negotiated by use. Alternatively, we might, without stretching 
things too far, define the exterior space as that in which the 
society is produced, in the sense that new relations are generated, 
and the interior space as that in which it is reproduced. The 
former has a higher degree of indeterminacy, the latter more 
structure. 

Now while all societies use both possibilities to some degree, it 
is often clear that some social formations use one more than the 
other. In our own society, for example, a suburban lifestyle is 
characterised by values which are more strongly realised in 
maintaining a specific categoric order in the domestic interior, 
than in maintaining strong systems of local external spatial 
relations. We can at least distinguish a certain duality in the ways 
in which societies generate space, and this duality is a function of 
different forms of social solidarity. At the extremes, these differ- 
ences are based on opposing principles; the one must exclude 
what the other requires. One requires a strong control on bound- 
aries and a strong internal organisation in order to maintain an 
essentially transpatial form of solidarity. The other requires weak 
boundaries, and the generation rather than the control of events. 
The former works best when segments are small and isolated, the 
latter when the system is large and integrated. 

But there is another dimension of difference, no less fun- 
damental, and one which makes the whole relation of society to 
spatial form one degree more complex. The duality of inside 
mapping ideology and outside mapping transactional politics, is 
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only the case insofar as the system is considered as a local-to- 
global phenomenon — that is, insofar as it constructs a global 
pattern from the inter-relations of the basic units. Insofar as a 
society is also a global-to-local phenomenon — that is, insofar as 
there is a distinct global structure over and above the level of 
everyday interaction — then the logic of the system reverses itself. 
One set of spaces is produced whose purpose is to define an 
ideological landscape through its exterior, and another set whose 
purpose is to produce and control a global politics through its 
interior; essentially, shrines of various kinds and meeting places 
of various kinds are the first specialised structures of the global 
formations of a society. 

From this distinction, a second duality follows, as pervasive as 
the first: the more the system is run from the global to the local, 
then the more the reversed logic prevails over the local-to-global 
logic. The state can, for our purposes, be defined here as a global 
formation which projects both a unified ideology and a unified 
politics over a specific territory; and the more it acts to realise this 
aim, then the more the exterior is dominated by a system of 
ideologically defined structures, and the more the interiors are 
dominated by controlled transactions. The distinction between 
exterior and interior space becomes the distinction between 
power and control, that is, between an abstractly defined system 
of power categories which, prior to their projection into a unified 
symbolic landscape, have no form of spatial integration, and 
systems for the reproduction of social categories and relations 
which mould the organisation of interiors.” 

The dimensions of indetermination and structure change place 
in the global-to-local logic: the exterior space is the space of struc- 
tured and immutable categories; while the internal space is the 
space of personal negotiation, with the difference that the negotia- 
tion is always between people whose social identities form part of 
the global system and others whose identities do not. Fun- 
damental to the global-to-local system is the existence of inequali- 
ties, realised everywhere in the internal and external relations of 
buildings: inequalities between teachers and taught, curers and 
patients and so on. 

Urban form itself illustrates this duality. A town classically 
comprises two dissimilar spatial components: the space of the 
street system, which is always the theatre of everyday life and 
transactions, and the space of the major public buildings and 
functions. The former creates a dense system, in which public 
space is defined by the buildings and their entrances; the latter a 
sparse system, in which space surrounds buildings with few 
entrances. The more the global-to-local dimensions prevail, the 
more the town will be of the latter type, and vice versa. The 
fundamental differences between administrative capitals and 
business capitals is related to this shift in the social logic. 
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This is also the difference between ceremonial centres and 
centres of production as proto-urban forms. The ground-plan of 
Tikal, the Maya ceremonial centre shown in Fig. 14, is a good 
example of the ideological landscape created by the global-to- 
local logic. The primary cells in this system are inward facing and 
grouped at random in the vicinity of the ceremonial centre, 
seemingly ignoring its structure. In spite of their density, they 
define no global system of space. The global system is defined 
only by the relations between the major ceremonial buildings, 
linked as they are by ‘causeways’. In both senses this is the 
opposite of the classical European idea of a medieval town, in 
which it is the primary cells that define the global structure of 
space, with main ceremonial buildings interspersed but not 
themselves defining the global order of the town. The ongoing 
deformation of the modern urban landscape into a landscape of 
strongly representational forms (for example, ‘prestige’ buildings) 
surrounded by a controlled landscape of zones and categories is, 
in the end, closely related to this conception. 
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The simple diagram summarises how these basic social dynamics 
are articulated by the social potential of space. Space is, in short, 
everywhere a function of the forms of social solidarity, and these 
are in turn a product of the structure of society. The realisation of 
these differences in systematically different spatial forms is be- 
cause, as Durkheim showed, society has a certain spatial logic 
and, as we hope we have shown, because space has a certain 
social logic to it. 


vii 
This schematic analysis summarises the argument presented in 
this book as to the fundamental dimensions of difference in how 
societies determine space. The question therefore arises in a new 
form: is there any sense in which space also determines society? 
This question is not the subject of the book. But since the text was 
completed, the continuing research programme at the Unit for 
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Architectural Studies in University College London has led us to 
an affirmative — if conditional — answer to that vexed question. 
Space does indeed have social consequences — but only if social 
is the right word for what we have discovered. 

Briefly, what we have done is to take a number of urban areas — 
traditional areas of street pattern and a range of recent estates and 
groups of estates — and mapped and analysed them using the 
alpha-analysis technique set out in Chapter 3. Then we observed 
them repeatedly in terms of how many static and moving people 
were to be found in different parts of the system. 

The first thing we found out was that such observations are 
much more reliable and predictable than ordinary experience 
would suggest. Observers were quickly able to anticipate with 
some accuracy how few or how many people they would be likely 
to encounter in different spaces. To test this, two observers would 
start from the same point and walk round a selected route in 
opposite directions and then compare observations. These were 
often remarkably similar, even though the two observers could 
rarely have observed the same people. The second finding was 
that there was remarkably little variation with the weather, and 
also remarkably little variation in the pattern of distribution with 
time of day. Relatively few observations, it seemed, would give a 
fairly reliable picture of the system. 

Much more striking were the differences in the densities of 
people observed in the different types of area. This was not a 
function of the density of people living in the area. For example, 
we compared a rather quiet street area of North London with a 
famous low-rise, high-density estate nearby (both examples are 
used for analysis in Chapter 3) and discovered that in spite of the 
fact that the estate had three times the density of population of the 
street area, the observers encountered only one third of the 
number of people — and many of these the observers were only 
aware of for a much shorter time than in the street area. Taking 
into account all factors, there was a difference between the public 
space of the old and new in terms of awareness of people by a 
factor of about nine. These differences and general levels have 
since been verified in other cases, and seem fairly stable. Daytime 
in a new area (even where this has been established for several 
decades) is like the middle of the night in a traditionally organised 
area. From the point of view of awareness of others, living on even 
the most progessive and low-rise estate is like living in perpetual 
night. 

Some understanding of why this might be the case came from 
correlating people densities with the syntactic measures of ‘in- 
tegration’ and ‘control’ for each space. Every traditional system 
we have looked at, however piecemeal its historical development, 
showed a statistically significant (better than the 0.05 level) 
correlation between the patterns of integration values and the 
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densities of people observed, with stronger correlations with 
moving people. There were always livelier and quieter areas, 
more or less along the lines of our integration and segregation 
maps (see Chapter 3) — but everywhere there were always at least 
some people to be seen. 

In the new areas no such correlation has been found — with the 
single exception of one extraordinary design (the Alexandra Road 
estate at Swiss Cottage, London). The relation of people to space 
seems to approach randomness. Not only, it seemed, was the 
experience of others substantially diminished by the new spatial 
forms, but also it had lost its globally ordered pattern. Experience 
of people —other than a general lack of experience — is no longer 
inferable from the organisation of space and everyday movement 
in it. 

What, then, was responsible for the strong correlation in one 
case and its absence in the other? In the present state of incom- 
plete knowledge, two possibilities look promising. First, the 
correlation in traditional systems looks as though it is the result of 
the strong integrating cores that link the interior of the system 
with the outside, thus producing more journeys through the 
system — and therefore longer journeys which, because of their 
length, are more likely to select integrating spaces as part of a 
shortest route, since these by definition will be shallower to other 
spaces. 

Second, computer experiments have shown that in traditional 
systems with the ‘normal’ degree of shallowness and ringiness the 
most powerful correlations between spatial pattern and move- 
ment densities (usually above 0.9) are produced by combining the 
global measure of integration with the local measure of control. 
Where the integration and the control system coincide the correla- 
tion is good, where they do not it breaks down. In other words, to 
the extent that the integration core is also a local control structure, 
then to that extent the density of potential encounters is inferable 
from the space pattern. 

This is, of course, only hypothesis at this stage, and research is 
continuing. But if, as we expect, it turns out to be a key 
determinant, then it will substantiate our general argument that 
urban life is the product of the global order of the system, and of 
the presence of strangers as well as inhabitants, and is not a result 
of purely local patterns of spatial organisation. In fact the more 
localised, and the more segregated to create local identities, by 
and large the more lifeless the spaces will be. 

Whatever the fate of this explanatory hypothesis, one thing 
seems already to be sure: that architecture determines to a 
substantial extent the degree to which we become automatically 
aware of others, both those who live near and strangers, as a result 
of living out everyday life in space. The differences between one 
system and another are substantial, and appear to correlate with 
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ordinary verbal accounts of isolation and alienation, which are 
often vaguely said to be the products of architecture. The question 
is: are these effects social effects, in any important sense. Accord- 
ing to present canons of sociological method it seems unlikely 
that they could be accepted as such. Society, it is said, begins 
with interaction, not with mere co-presence and awareness. 

But we wonder if this is really so. The introduction of the 
concept of randomness into spatial order allowed us to build 
models that eventually led to an effective analysis of social ordér 
in space. We strongly suspect that the same may be true of society 
itself, both in the sense that the notion of randomness seems to 
play as important a structural role in society as it does in space — 
and in the sense that random encounters and awareness of others 
may be a vital motor of social systems at some, or even all levels. 
Whatever the case, there seems no doubt that this basic, unstruc- 
tured awareness of others is powerfully influenced by architectu- 
ral form, and that this must now be a major factor in design. 


The problem of space 


SUMMARY 


The aim of this chapter is to argue for, and to establish, a framework for 
the redefinition of the problem of space. The common ‘natural’-seeming 
definition sees it as a matter of finding relations between ‘social structure’ 
and ‘spatial structure’. However, few descriptions of either type of 
structure have succeeded in pointing towards lawful relations between 
the two. The absence of any general models relating spatial structure to 
social formations it is argued, has its roots in the fundamental way in 
which the problem is conceputalised (which in turn has its roots in the 
ways in which social theorists have conceptualised society), namely as a 
relation between a material realm of physical space, without social 
content in itself, and an abstract realm of social relations and institutions, 
without a spatial dimension. Not only it is impossible in principle to 
search for necessary relations between a material and an abstract entity, 
but also the programme is itself contradictory. Society can only have 
lawful relations to space if society already possesses its own intrinsic 
spatial dimension; and likewise space can only be lawfully related to 
society if it can carry those social dimensions in its very form. The 
problem definition as it stands has the effect of desocialising space and 
despatialising society. To remedy this, two problems of description must 
be solved. Society must be described in terms of its intrinsic spatiality; 
space must be described in terms of its intrinsic sociality. The overall aim 
of the chapter is to show how these two problems of description can be 
approached, in order to build a broad theory of the social logic of space 
and the spatial logic of society. The chapter ends with a sketch of how the 
problem may be set into a framework of scientific ideas adapted speci- 
fically for this purpose. 


Society and space 


In an obvious way, human societies are spatial phenomena: they 
occupy regions of the earth’s surface, and within and between 
these regions material resources move, people encounter each 
~ other and information is transmitted. It is through its realisation 
in space that we can recognise. that a society exists in the first 
place. But a society does more than simply exist in space. It also 
takes on a definite spatial form and it does so in two senses. First, 
it arranges people in space in that it locates them in relation to 
each other, with a greater or lesser degree of aggregation and 
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separation, engendering patterns of movement and encounter that 
may be dense or sparse within or between different groupings. 
Second, it arranges space itself by means of buildings, boundaries, 
paths, markers, zones, and so on, so that the physical milieu of 
that society also takes on a definite pattern. In both senses a 
society acquires a definite and recognisable spatial order. 

Spatial order is one of the most striking means by which we 
recognise the existence of the cultural differences between one 
social formation and another, that is, differences in the ways in 
which members of those societies live out and reproduce their 
social existence. These might be differences between a society 
living in dispersed, highly subdivided compounds and another 
living in densely aggregated, relatively open villages; or differ- 
ences between a city in which dwellings are directly related to the 
system of streets, as in London, and another in which closed 
courtyards interrupt this direct relation, as in Paris. In either case, 
spatial order appears as a part of culture, because it shows itself to 
be based on generic principles of some kind. Throughout the 
social grouping, a similar family of characteristic spatial themes is 
reproduced, and through this repetition we recognise ethnicity in 
space. At a general level, everyday language recognises this 
pervasive relation between spatial formations and lifestyles by 
using words like urban, suburban, village, and so on with both a 
spatial and a behavioural dimension to their meaning. In everyday 
life and language, it seems, the experience of spatial formations is 
an intrinsic, if unconscious dimension of the way in which we 
experience society itself. We read space, and anticipate a lifestyle. 

But however pervasive, the link between society and space 
cannot be limited to questions of culture and lifestyle. Other 
evidence suggests that space is bound up even more deeply with 
the ways in which social formations acquire and change their very 
form. The most far-reaching changes in the evolution of societies 
have usually either involved or led to profound shifts in spatial 
form, and in the relation of society to its spatial milieu; these 
shifts appear to be not so much a by-product of the social changes, 
but an intrinsic part of them and even to some extent causative of 
them. The agricultural revolution, the formation of fixed settle- 
ments, urbanisation, the early development of the state, indus- 
trialisation, and even the growth of the modern interventionist 
state, have been associated with changes in the morphology of 
society in which social and spatial changes appear almost as 
necessary dimensions of each other. Different types of social 
formation, it would appear, require a characteristic spatial order, 
just as different types of spatial order require a particular social 
formation to sustain them. 

Recently a new complication has been added to the relation 
between society and space in the form of a belief that, by careful 
forethought and conscious control, both the physical environment 
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and the spatial form of society can be made more efficient, 
pleasurable, and supportive of the workings of society. As a result 
of this belief, we now have intervening in the relationship 
between society and space a kind of moral science of design — 
‘moral’ in the sense that it must act on the basis of some consensus 
of what is agreed to be the good, and ‘science’ in the almost 
contradictory sense that its actions must be seen to be based on 
some kind of analytic objectivity. Because its institutional setting 
is normative and active rather than analytic and reflective, this 
moral science does not see it as a central concern to propose and 
develop better theories of the relationship between society and 
space. Rather it is forced to act as though this relation were well 
understood and not problematical. 

But even if this moral science does not require an explicit 
theory of society and space, insofar as its actions are consistent it 
implies one. The existence of this consistency can hardly be 
doubted, since everywhere the effect of its intervention is to effect 
a transformation in the spatial order of society no less through- 
going and systematic than in any of the earlier phases of revolun- 
tionary change. The ideal of this transformation, and presumably 
its eventual point of aim, would seem to be a sparse landscape of 
free-standing buildings, or groups of buildings, arranged into 
relatively bounded and segregated regions, internally subdivided 
and hierarchically arranged, and linked together by a specialised 
and separate system of spaces for movement. The relationship of 
such a landscape to its predecessors can only be conjectural, since 
in its physical form it is virtually the opposite of the previous 
system in which densely and contiguously aggregated buildings 
defined, by virtue of their positioning alone, a more or less 
deformed grid of streets that unified the system into a uniformly 
accessible whole. The substitution of the notion of estate for that 
of street as the central organising concept encapsulates this 
transformation: a system of estates carries with it a high degree of 
segregation, a system of streets a high degree of integration. 

It is now clear that the first outcome of this moral science and 
the transformation of space that it has sponsored is not environ- 
mental improvement but an environmental pathology of a totally 
new and unexpected kind. For the first time, we have the problem 
of a ‘designed’ environment that does not ‘work’ socially, or even 
one that generates social problems that in other circumstances 
might not exist: problems of isolation, physical danger, commun- 
ity decay and ghettoisation. The manifest existence of this pathol- 
ogy has called into question all the assumptions on which the new 
urban transformation was based: assumptions that separation was 
good for community, that hierarchisation of space was good for 


relations between groups, and that space could only be important, 


to society by virtue of being identified with a particular, prefer- 
ably small group, who would prefer to keep their domain free of 
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strangers. However, although the entire conceptual structure of 
the moral science is in disarray, no clearly articulated alternative 
is proposed, other than a return to poorly understood traditional 
forms. Nothing is proposed because nothing is known of what the 
social consequences of alternatives would be, any more than 
anything is properly understood of the reason for the failure of the 
current transformation. 

In this situation, the need for a proper theory of the relations 
between society and its spatial dimension is acute. A social theory 
of space would account first for the relations that are found in 
different circumstances between the two types of spatial order 
characteristic of societies — that is, the arrangement of people in 
space and the arrangement of space itself — and second it would 
show how both were a product of the ways in which a society 
worked and reproduced itself. Its usefulness would be that it 
would allow designers to speculate in a more informed way about 
the possible consequences of different design strategies, while at 
the same time adding a new creative dimension to those specula- 
tions. But more important, a theory would permit a systematic 
analysis of experiments that would enable us to learn from 
experience, a form of learning that until now has not been a 
serious possibility. 

Unfortunately, because of the pervasive interconnections that 
seem to link the nature of society with its spatial forms, a social 
theory of space cannot avoid being rooted in a spatial theory of 
society. Such a theory does not exist. Although there are some 
preliminary attempts to link society with its spatial manifesta- 
tions (reviewed briefly in the Introduction), there is no theory 
which purports to show how a society of its very nature gives 
itself one form of spatial order rather than another. Such a theory, 
if it existed, would probably also be a theory of the nature of 
society itself, and the fact that such a theory does not yet exist is a 
reflection of some very fundamental difficulties at the foundation 
of the subject matter of sociology itself, difficulties which on a 
close examination, as we shall see, turn out to be of a spatial 
nature. 


The problem of space 


‘Nowhere’, wrote Herman Weyl, ‘do mathematics, natural sciences 
and philosophy permeate one another so intimately as in the 
problem of space.” The reason is not difficult to find. Experience 
of space is the foundation and framework of all our knowledge of 
the spatio-temporal world. Abstract thought by its very nature is an 
attempt to transcend this framework and create planes of experi- 
ence, which are at once less directly dependent on the immediacy 
of spatio-temporal experience and more organised. Abstract 
thought is concerned with the principles of order underlying the 
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spatio-temporal world and these, by definition, are not given to 
immediate experience. In the problem of space, abstract thought 
addresses itself again to the foundations of its experience of the 
immediate world. It returns, as it were, to its original spatio- 
temporal prison, and re-appraises it with all its developed power 
of abstraction. 

The consequences of this re-appraisal have been far-reaching. 
The origins of what we today call science lie in the development 
of a mathematical system capable of representing and analysing 
the abstract properties of space in a comprehensive way: Euclid- 
ean geometry. Geometry provided the first means of interrogat- 
ing the spatio-temporal world in a language whose own structure 
was consistent and fully explicit. In the understanding of space 
the advance of knowledge — science ~ and the analysis of 
knowledge — philosophy — became inextricably intertwined. Spe- 
culation about the nature of space inevitably becomes speculation 
about how the mind constructs its knowledge of space and, by 
implication, how the mind acquires any knowledge of the spatio- 
temporal world. 

It is not only in the higher regions of mathematics, science 
and philosophy that the problem of space appears. It appears 
wherever abstract thought appears, and not all abstract thought is 
scientific or philosophical. ‘Magical’ thought, for example, is not 
less abstract than science, and on occasions, in astrology for 
example, it is no less systematic in its use of a consistent logic. 
Magical thought differs from what we might loosely term rational 
thought not by its preference for consistency and logic, but by the 
assumption that it makes about the relation between abstract 
thought and the spatio-temporal world. Rational thought, for 
example, assumes that immaterial entities may be imagined, but 
cannot exist; everything real must have location, even if (as with 
the case of the ‘aether’) it is everywhere. 

Likewise, rational thought insists that immaterial relations 
between entities cannot occur. Every relation of determination or 
influence must arise from the transmission of material forces of 
some kind from one location to another. Magical thought asserts 
the two contrary propositions: that immaterial entities can exist, 
and that immaterial relations of determination or influence may 
hold between entities. Belief that it is possible to harm or cure a 
distant person by performing actions on an effigy, or to affect a 
distant event by the power of thought, is a specific denial of the 
two basic postulates of rationality; and these two postulates 
concern the legitimate forms that abstract thought about the 
spatio-temporal world can take. In essence, rational thought insists 
on a continuity between our everyday practical experience of how 
the world works and the more abstract principles that may inhere 
in it. It holds that common sense intuitions, founded on physical 
contact with the world, are reliable guides to all levels of abstract 
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thought about the world. Magic denies this and posits a form of 
thought and a form of action in the world that transcend the 
spatio-temporal reality that we experience. 

But just as not all abstract thought is rational, so not all rational 
thought is scientific. In fact in the history of science, the more 
science has progressed, the more it has been necessary to make a 
distinction between scientific thought and — at the very least — a 
strong version of rational thought that we might call dogmatic 
rationality. Dogmatic rationality may be defined as rational 
thought that insists on the two basic spatio-temporal postulates of 
rational thought to the point that no speculation about the world 
is to be allowed unless the principle of continuity between 
common sense intuition and underlying order in nature is obeyed 
to the letter. This distinction became necessary as soon as science, 
in order to give a satisfactory account of underlying order in 
nature in mathematical terms, had to posit the existence both of 
entities and relations whose spatio-temporal form could not be 
imagined, and perhaps even entailed contradictions. 

The tension between scientific and rational thought is shown 
for example in the objections to Newton's cosmological theories at 
the time of their appearance. As Koyré shows, Leibniz objected to 
Newton’s theories on the grounds that, while they appeared to 
give a satisfactory mathematical description of how bodies moved 
in relation to each other, in so doing they did violence to common 
sense conceptions of how the system could actually work: 


His philosophy appears to me rather strange and I cannot believe it can be 
justified. If every body is heavy, it follows (whatever his supporters may 
say, and however passionately they deny it) that Gravity will be a 
scholastic occult quality or else the effect of a miracle ... It is not 
sufficient to say that God has made such a law of nature, therefore the 
thing is natural. It is necessary that the law should be capable of being 
fulfilled by the nature of created things. If, for example, God were to give 
a free body the law of revolving round a common centre, he would either 
have to join it to other bodies which by their impulsion would make it 
always stay in a circular orbit, or put an Angel at its heel. 


And elsewhere: 


Thus we can assert that matter will not naturally have [the faculty of] 
attraction . . . and will not by itself move in a curved line because it is not 
possible to conceive how this could take place there, that is to explain it 
mechanically: whereas that which is natural must be able to become 
distinctly conceivable. [our emphasis]? 


The assumptions about the given world which are made in 
order to rescue common sense from magic are not therefore 
necessarily carried through into the more abstract realms of 
science. In a sense the advance of science revives problems ~ of 
action at a distance, of apparently immaterial entities and forces. 
of patterns whose existence cannot be doubted but whose reasons 
for existing appear inexplicable — which seemed to have been 
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buried along with magical thought. And these problems are often 
centred about one fundamental issue: that of the nature and order 
of space and, in particular, how systems can work as systems 
without apparently possessing the kind of spatial continuity that 
would satisfy dogmatic rationalism. 

In sociology the problem reappears in another, exacerbated 
form. The most striking property of a society is that, although it 
May occupy a continuous territory, it cannot be regarded as a 
spatially continuous system. On the contrary, it is a system 
composed of large numbers of autonomous, freely mobile, spatial- 
ly discrete entities called individuals. We do not have available in 
rational thought the concept of a system composed of discrete 
individuals. On the contrary, that such a collection can be a 
system at all runs counter to the most deeply held prejudices of 
rationality about what a system — any system — is: that is, a 
spatially continuous whole. Society, it appears, if it is a system at 
all, is in some sense a discontinuous or discrete system, trans- 
cending space; that is, the type of system that was disqualified 
from the domain of rational thought with the elimination of 
magic. It works — at least in some important respects — without 
connections, without material influence, without physical 
embodiment at the level of the system. 

This presents sociological theory with a difficult problem, with 
philosophical as well as scientific implications: it cannot take for 
granted that it knows what kind of an entity a society is, or even if 
society exists at all in any objective sense, before it can begin to 
speculate as to the nature of its laws. It has to formulate a solution 
to the problem of conceptualising how a discrete system can be a 
real system at all, before it can begin to speculate about its 
possible lawfulness. The question hinges around the reality of the 
system, since it is here that the most paradoxical difficulties are 
found. Is the discrete system real or does it only exist in the 
imaginations of individuals? If it is real, then in what sense is it 
real? Is it real in the sense that an object or an organism is real? 
And if it is not real in this sense, then in what sense can we 
legitimately use the word real? If, on the other hand, the discrete 
system is not actually real, but somehow simply a product of the 
minds of individuals, then in what ways may we expect it to be 
governed by laws? It seems we cannot have it both ways. Either 
the system is real, in which case it is overdetermined by being 
reduced to a mere physical system of some kind; or it is imaginary 
in which case it is underdetermined, since it is hard to conceive 
how there could be laws governing ah imaginary entity. 

For most’ practical purposes, including that of conducting 
research, the sociologist is well advised to avoid these philo; 
sophical problems and shelter behind convenient fictions. The 
problem is avoided, for example, if it is resolved to treat society as 
though it were no more than a collection of individuals, with all 
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that is distinctively social residing in the mental states, subjective 
experiences and behaviour of those individuals. In such a resolu- 
tion, ‘structures’ above the level of the individual will tend to be 
of a purely conceptual nature, or constitute a communications 
system of some kind. Such entities may be mental constructs, but 
at least they can be discussed. Alternatively, the problem can be 
avoided in principle by introducing some kind of spatial 
metaphor at the level of society itself, usually that of some kind of 
quasi-biological organism. No one need believe that society really 
is a kind of organism in order for the metaphor to make it possible 
to discuss society as though it were such a system. Neither tactic 
is a philosophical solution to the problem of how a discrete 
system can exist and have its own laws, but both save rationality 
and permit sociology to proceed as though it were not on the brink 
of this vast epistemological chasm.* 

Unfortunately, from the point of view of a social theory of space 
neither stance is workable. The reason is simple. From the point 
of view of space, the spatial problem of the discrete system is not a 
philosophical problem but a scientific one. It is intrinsic to the 
problem to be solved. If we wish to build a theory of how society, 
through its internal dynamics, produces order in space, then we 
must have some conception of what kind of spatial entity a society 
is in the first place. We cannot deal with the spatial form of an 
imaginary object, nor can we deal with the spatial dimension of an 
entity that is already an object, as would be the case if the 
organism theory were true. The spatial theorist is therefore 
trapped in the same impasse as has prevented sociology from 
developing a spatial sociology. He cannot use an existing spatial 
theory of society, because none exists. Nor can he hope to solve 
the philosophical problems of social theory before beginning on 
his own enterprise. In effect, he is forced to improvise. He cannot 
do without some conception of how a discrete system could be 
real and produce, through its lawful internal working, an output 
in the form of a realised spatial order. He must therefore try to 
skirt around the problem by giving some attention to the 
elementary dynamics of discrete systems. 


The logic of discrete systems 


If we attend first to very simple examples and gradually explore 
slightly more complex cases, there need be nothing at all myste- 
rious about discrete systems or about their acquisition of a real 
spatial form. Discrete systems, composed of nothing but mobile 
individuals, can quite easily form themselves into global systems 
whose existence as objective realities need not be doubted. By 
examining simple cases we can begin to build a picture of how 
such systems may arise, be lawful and have different types of 
structure. To begin, consider an example given by René Thom: the 
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cloud of midges.® The global form, the ‘cloud’, is made up only of 
a collection of individual midges who manage to constitute a 
recognisable cloud that remains stationary for considerable 
periods of time. This giobal form retains a certain ‘structural 
stability’ (to use Thom’s phrase) so that we can see it and point to 
it in much the same way as we would see or point to an object, 
even though the constitutents of that global form appear to be 
nothing but randomly moving, discrete individual midges. How 
can such a situation arise? The answer could be quite simple. If 
each midge moves randomly until half its field of vision is clear of 
midges, then moves in the direction of midges, the result will be a 
stable cloud. We have, in effect, put a restriction on the random- 
ness of individual movement, and the global form has arisen as a 
consequence of this. Now in this case, saying that the global form 
can arise from individual behaviour is not the same as saying that 
it is reducible to individual behaviour, since the model shows 
how the cloud comes to exist as an objective reality. The global 
form is real, even though composed only of discrete individuals. It 
arises from something like a relation of implication between the 
local and global properties of collections of midges. 

Of course, a cloud of midges is nothing like a society, but it does 


have a number of formal properties which may be of interest. 


First, although the global form is undoubtedly real, no individual 
midge need have a conception of a cloud in order to realise it. The 
cloud is the global, collective product of a system in which 
discrete organisms follow a purely local rule, that is, a rule 
relating each midge only to whatever other individuals happen to 
be in the vicinity at the time. The design of the global object, as it 
were, is not located in a particular spatio-temporal region: it is 
distributed throughout the collection. Yet it is not enough to say 
that the restriction on randomness — that is, the local rule fol- 
lowed by individual midges-—is what constitutes the system. The 
existence of the rule does not by itself produce the global result. 
The cloud results from the rule being realised in spatio-temporal 
reality in a process where random movement is assumed in the 
first place as a background to the operation of the rule. Given this, 
global order emerges of its own accord from a purely locally 
ordered system. The system in effect requires both a spatio- 
temporal embodiment, and a randomly operating background 
process in order to produce its order. 

Seen in this way, discrete systems can both be objectively real 
and have definite structure, even though that structure is neither 
determinative nor at the level of the global system itself. More- 
over, the system is fully external to individuals, while at the same 
time being entirely dependent on individuals for its existence and 
composition. The system depends on abstract rules; but it also 
depends on the embodiment of these rules in a dynamic spatio- 
temporal process. These rules do not simply prescribe what is to 
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occur in the manner of a ritual. This would be only a limiting case 
of such a system: one from which the random background process 
had been entirely removed. The operation of the rules within a 
spatio-temporal process which is otherwise operating only ran- 
domly gives rise to new levels of order in the system because there 
is a random background process. If there is no random back- 
ground, then there is no gain in global order. In such a system the 
new levels of order are not necessarily conceived of at any stage 
by any individual participating in the system. At the same time 
both the rules and the higher-level emergent orders are objective 
realities independent of subjects. 

In the light of this example, we may next consider a case where 
what is being arranged is not individuals, but space itself, namely 
a simple process by which a complex composite object can be 
generated from a collection of simple single objects, rather as a 
settlement can be generated by aggregating together a collection of 
houses. The elementary objects are square cells; the rule of 
addition of cells is a full facewise join (Fig. 1(a)), with all other 
joins, such as the vertex join (Fig. 1(b)), excluded; and the 
aggregation process is one in which objects are added randomly to 
whatever is already aggregated subject to only one restriction: 
each cell must retain at least one of its four ‘walls’ free from other 
cells. By the time a hundred cells have been aggregated, this 
generative process (which the reader may try for himself with 
paper and pencil) will look something like Fig. 2. 

Whatever the actual sequence of placing of objects, provided 
the process is properly randomised, the same generic global form 
will result: a dense and continuous aggregate of cells containing a 
number of. void spaces — rather like courtyards — some of which 
are the same size as the cells, some twice the size, and some even 
larger. As the object grows larger ‘holes’ will appear. 
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Once again, a well-defined global object has arisen from a 
purely local rule, in this case a rule requiring only that each cell 
should be joined facewise onto at least one other. In this sense 
the process is analogous to the cloud of midges: the global form 
has not been conceived of or designed by any individual: it has 
arisen from the independent dynamics of a process that is 
distributed among a collection of individuals. But it is a stronger 
case than the midges, in that the global object is not simply a 
random aggregation with only the fact of aggregation giving the 
global coherence of the object: in this case the global object has a 
definite structure. 

Some important principles may be drawn from this simple but 
instructive example. First, in spite of appearances, space can work 
analogously to a discrete system, in that the fact and the form of 
the composite object are not a product of spatio-temporal causal- 
ity, but a rule followed by spatially discrete entities. In this sense, 
contiguity is a logical fact, as well as a physical one. To be 
precise, in that it is a physical fact it is also a logical one. The 
global object is, as it were, welded into a whole by abstract as well 
as material facts. Second, although the global structure of.the 
object has arisen through the agency of those who constructed the 
object, the form the object has taken is not the product of that 
agency, but of spatial laws which are quite independent of that 
agency. Indeed, they appear more like natural laws than like the 
products of human agency. 

Now this has the effect of making the customary demarcations 
we draw between the natural and the artificial extremely tenuous. 
If we come across a real case of an object that appears to have 
precisely this form — see Fig. 3 ~ it is far from obvious that the 


LA 
Metres N 


The problem of space 37 


normal type of explanation of such forms in terms of human 
puposes is complete. Of course the process by which the form was 
actually manufactured was purposeful, but the global form must 
in some sense also be the product of spatial laws that prescribe the 
possibility, even the necessity of such a form, given the initial 
conditions and an aggregative process. Third, and perhaps most 
important, the global object that has resulted from the ‘locally 
ruled’ process has a describable structure. We know this must be 
the case, because we have described it to the reader, and the 
reader has, we hope, recognised it. As a result, we could each 
make another such form without going through the aggregative 
process. We have retrieved a description of the global object 
resulting from a spatial process, and we can reproduce it at will. 
The importance of such descriptions is shown in the third 
example, which will once again add new dimensions to the 
system. 

If the first example referred to an arrangement of individuals 
and the second to an arrangement of space, the third brings both 
together: the children’s game of hide-and-seek. Imagine that a 
group of children come across a disused factory and, after a period 
of initial exploration, begin to play hide-and-seek. Like many 
children’s games, hide-and-seek is very spatial. In fact it depends 
on a fairly complex global description being available in the 
spatial milieu in which the game is played. There must be a focal 
home base linked to a sufficiently rich set of invisible hiding 
places, though not too many, or confusion will result. Connecting 
the hiding places to the home base there must be a sufficiently rich 
variety of paths, but again not too many. These paths must also 
have among themselves a sufficient number of interconnections, 
but again not too many. There must be enough children to make 
the game interesting, but again not too many. The required global 
description is partly topological, in that it deals with very general 
spatial relations in a network of points and lines, and partly 
numerical, in that while precise numbers are not given, there has 
to be sufficient, but not too much of everything, if the game is to be 
playable. We can call this global description, complete with its 
topological and numerical parameters, the model of the game of 
hide-and-seek. 

Now clearly a very large class of possible environments will 
more or less satisfy the model, but equally clearly another large 
class would fail to satisfy them. One might be too poor in some 
respect; another too rich. Too much structure, as well as too little, 
it would seem, can make the game difficult to play. The factory, 
with its finite size, its disused machines and occasional stores and 
offices might create just the right mix to make the game playable, 
without repetition, for a reasonably long time. 

A number of further principles can be derived from this 
example. It is clear that the factory, in some perfectly objective 
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sense, satisfies the topological and numerical requirements of the 
hide-and-seek model. The abstract model of the game is actually 
embodied in the physical circumstances of the factory. But 
equally, for the game to be playable at all, the abstract model of the 
game must be carried around by each participant child in its head. 
It would not be sufficient if each child had in their head simply a 
mental picture of places where he or she had previously played 
the game. In all likelihood the factory would not resemble any of 
them. In fact, the model in the child’s head could not in any sense 
be tied to the previous places where he or she had played the 
game, since if this were the basis on which the model of 
hide-and-seek were held, it would lead the child to seek similar- 
looking places to play the game next time. Only one form of 
mental model is consistent with the way in which children 
discover the game in totally unfamiliar environments: an abstract 
model of the basic topological and statistical invariants of the 
game; that is a purely relational model, of some complexity, and 
with probabilities attached to relations. — 

Thus the abstract model of the game is in some sense present 
objectively in the spatial organisation of the factory; but it is 
equally objectively present in each child’s mental apparatus. In 
these circumstances it is clearly a serious reduction to talk about a 
child’s subjective response to the factory environment. The 
child’s mental model is as objective as the reality. Given that the 
child is the active part of the system, it seems at least as accurate — 
though still incomplete — to talk of how the environment responds 
to the child’s imposition of its mental model of hide-and-seek 
upon it, as to talk about how the child responds to the environ- 
ment. But neither is an adequate formulation. The embodiment of 
the model appears to involve both mental processes and physical 
reality. It does not unambiguously belong in either domain. The 
distinction between subjective minds and the objective spatio- 
temporal world does not seem to hold. Reality has logical 
properties, the mind, physical models, or at least models of 
relations holding in the physical world. 

But in spite of the difficulty in assigning it a unique location, 
there is nevertheless a definite structure to the game. This 
structure will be modified to a greater or lesser extent in different 
physical circumstances, but always within limits which can 
themselves be specified. There is, in effect, a genotype to the game 
of hide-and-seek, one whose presence can always be described as 
the underlying organising principle of the phenotypes of the 
game, that is, the actual realisation of the game in different 
physical milieux. 

A fourth example can add a further dimension. An army 
marches all day. At nightfall, a halt is called beside a river and 
unpacking begins. Tents of various sizes and kinds are placed in 
certain definite relations; kitchens, sentry posts, flags, fences and 
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other paraphernalia are erected. A complete environment is, as it 
were, unfolded. The next day the same procedure is followed, but 
this time camp is made on a hilltop; the next day in a narrow 
gulley; and so on. Once again, as locations change, the phenotypes 
of the camp change, but the genotype, of course, remains the 
same. 

The army experiences this as a simple, repetitive procedure, but 
the situation is a good deal more complex. As in the case of 
hide-and-seek, there is an abstract relational model governing the 
arrangement of the camp. But this time, it is not simply a tacit, 
unconsciously learned structure, but a clear set of instructions 
inscribed somewhere in an army manual. Moreover, it carries a 
great deal more information than the hide-and-seek model. The 
hide-and-seek model has nothing more to it than its structure. The 
army camp model carries information about such matters as social 
structures and relationships, patterns of organised activity, and 
even ideological beliefs. If the hide-and-seek model means no- 
thing but itself, the army camp model means a highly structured 
organisation which will be re-duplicated in other army 
camps. 

But the members of the army do not really carry this much more 
complex model about with them in their heads, using it creatively 
in new situations and experimentally improvising new versions. 
On the contrary, the contribution of the indivdual brains of 
soliders is deliberately minimised. The abstract model is carried 
and transmitted much more through the material and equipment 
that the group carries in order to construct its environment: its 
‘instrumental set’, so to speak.® There is, it seems, something of a 
reversal when we compare hide-and-seek with the army camp. In 
the former, the model in the head predominates over the physical 
structure of the environment, which it uses actively and creative- 
ly. In the latter, the physical structure of the environment domin- 
ates the thought patterns of individuals, and to a considerable 
extent provides the organising model for behaviour. It is able to 
do this because the abstract model on which it is based contains 
far more structure than the hide-and-seek model. Yet each in- 
volves a similar dialectic between mental model and spatio- 
temporal reality. . 

The army camp example raises a crucial question for the 
understanding of discrete systems and their spatial realisations: 
what is the nature of this extra information which appears to be 
programmed into the spatial structure. Is it simply nonspatial 
information? It clearly is social information, since it is predomi- 
nantly about statuses and their relations. But does this mean that 
it is therefore simply extraneous to the discrete system, or is there 
some sense in which it is an intrinsic and even a necessary part of 
the discrete system? The answer can be made clear by considering 
for a moment another system where the issue of space makes a — 
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perhaps somewhat unexpected — appearance: the foundations of 
natural language. 

Space makes its appearance in natural language in the form of 
the distinction between particular and universal terms, that is, in 
the difference between words which refer to a particular instance 
of an object and those which refer to a class of such objects. When 
a particular is named the act of naming implies that some entity is 
distinguished in the spatio-temporal flux of potential experience 
by being identified with a particular, more or less unified region of 
space. A particular can be, if not actually pointed to, then at least 
indicated in some way. Its location and its organisation permit it 
to be indicated as a particular. It need not be spatially continuous. 
A cloud of midges, as well as a midge, can be indicated as a 
particular. All that is required is that some set of — to borrow 
Quine’s term — ‘ostensions’, that is observable items of some kind, 
should be integrated into a single object and summarised. by a 
name, such that the name then refers not only to all the various 
individual ostentions, but also the single, spatially integrated 
objects that they constitute globally.” The naming of a particular 
follows from a procedure of identifying stable entities in the flux 
by summing ostensions capable of what might be called spatial 
integration into unified objects. 

A universal term is also formed by a procedure involving 
summation and identification, but in this case the entity identified 
is conspicuously not characterised by existing in a single, more or 
less unified region of space. On the contrary, what is summarised 
is a collection of entities without regard for their location or 
indicability. A universal names a class of entities which is 
nothing more than an imaginary assemblage formed in the brain. 
The objects integrated are not indicated, and in fact their exist- 
ence may even be purely hypothetical. Because the naming of 
universals is as importantly independent of spatial integration as 
the naming of particulars was dependent on it, for our purposes a 
term is needed that reflects this distinction. Universal terms will 
therefore be said to result from a procedure of transpatial integra- 
tion, that is, the summation of objects into composite entities 
without regard for spatio-temporal indicability or location. A 
midge, or a cloud of midges, is therefore an example of spatial 
integration by which particulars are named, and midges an 
example of transpatial integration, by which categories are 
named. 

The introduction of categories into the discrete system and its 
spatial realisation is not therefore simply the introduction of 
nonspatial elements, but the introduction of specifically transpa- 
tial elements. It means in effect the introduction of elements 
and relations into the system whose reference points are not 
simply within the system in question, but outside it in other 
comparable systems across space. We may define a transpatial 
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relation as one which is realised in one local discrete system in 
the same form as it is realised in others. Now the existence of a 
transpatial relation has a very precise effect on the way in which 
this relation is realised in the local spatial system — that is, the 
particular army camp. It renders certain elements and their 
relations noninterchangeable with others. In the hide-and-seek 
model, which it will be recalled ‘meant’ only its own structure, all 
spaces except the focal space, were interchangeable with each 
other. The introduction of the transpatial dimension into the 
system means that particular spaces are required to be in specific 
relations to other spaces. This is the formal correlate of what we 
mean intuitively when we say that one system has more structure 
than another. It means that more necessary relations between 
elements have been introduced. 

Once the transpatial has been defined in this way as forming a 
conceptual relation between local systems, then we can im- 
mediately see that it can also be found within the locally realised 
discrete system itself. It is to be found in the concept of a rule. Ifa 
tule is followed by a set of discrete individuals, it follows that the 
tule exists as a transpatial entity as well as a spatial entity. It 
follows from the very nature of the system. The concept of the 
transpatial does not therefore add a totally new dimension to the 
discrete system. It simply extends its structure in a particular 
direction. 

The discrete system may therefore quite easily acquire a series 
of morphologically interesting properties to restrict its random 
base: essentially spatial rules, transpatial rules, and the retrieval 
of global descriptions. Even with such a simplified system we can 
already begin to analyse its potential dynamics. For example, if 
we have a collection of random individuals and provide them 
with a spatial rule by which at least two spatially distinct 
aggregates are formed, and a transpatial rule by which at least two 
categories of individuals are formed (As and Bs) with description 
retrieval applicable to both, then we have created a system with 


_ two entirely different pathways of development. In case 1 all the 


individuals of category A will be in one spatial group and all the 
Bs in the other: 


in which case we have a correspondence between those relations 
defined spatially and those defined transpatially; in case 2 each 
category is distributed between the two spatial groups: 


ABB BAA 
BAB ABA 
ABA BBA 
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in which case we have a noncorrespondence between the two 
types of relation. 

Now let us suppose that description retrieval happens equally 
with respect to both spatial and transpatial groupings, and that 
these descriptions are then embodied in future behaviour. In the 
correspondence case, the long-term effect of description retrieval 
will be to reinforce the local group at the expense of the global 
system comprising both (or all) of the spatial groups. In the 
noncorrespondence case, description retrieval will be split be- 
tween reinforcing the local spatial group and reinforcing relations 
across space with members of other spatial groups. The latter will 
therefore tend to reinforce the global system as much as the local 
ia and the more noncorrespondence there is, the more it will 

o so. 

All human social formations appear to exhibit this duality of 
spatial and transpatial, of local group and category. A member of a 
university for example is a member of two fundamentally diffe- 
rent kinds of group, the one spatial the other transpatial, by virtue 
of his position. On the one hand he is a member of a particular 
university, which is more or less spatially defined; on the other he 
is a member of an academic discipline, which is transpatially 
defined. Different aspects of his total behaviour will be concerned 
with reinforcing the descriptions of both groups. The dialectic 
between the two types of grouping is one of the principal 
generators of local spatial patterning. Chapter 7 of this book is 
concerned largely with exploring some of these dimensions of 
difference. At this stage we must concern ourselves with an 
anterior question: given these properties of a discrete system, then 
how can we define the discrete system in principle as a system 
capable of scientific investigation and analysis. 


The inverted genotype 


In describing the last two illustrative examples, hide-and-seek 
and the army camp, we found ourselves making use of the 
biological distinction between phenotypes and genotypes. This is 
interesting not least because phenotype is a spatial concept and 
genotype a transpatial concept. Does this mean that we can treat 
discrete systems as being in principle comparable to biological 
systems? The answer is that in a very important sense we cannot, 
but by clarifying the reason why we cannot we arrive at a suitable 
general characterisation of the discrete system. 

The biological concept of a genotype is essentially an informa- 
tional concept. It describes something like a total informational 
environment within which the phenotypes exist, in the sense that 
individual phenotypes are linked into a continuously transmitted 
information structure governing their form. Through the genotype, 
the phenotvpe has transtemporal links with his ancestors and 
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descendents as well as transpatial links with other contemporane- 
ous organisms of the same kind. The genotype is at least partially 
realised in each individual organism through what might be 
called a description centre. A description centre guarantees the 
continuity of the class of organisms in time and their similarity in 
space. The description centre holds instructions locally on how 
some initial material is to adapt local energy sources in order to 
unfold into a phenotype. The description centre does not have to 
be a particular organ; it may be spread throughout the organism. It 
is a description centre because it contains a local embodiment of 
genetic instructions. 

It is very tempting to import this powerful and simple concept 
direct into the analysis of discrete systems. After all, both human 
societies and their spatial formations vary from each other, yet are 
recognisably members of the same ‘species’ of entity, sharing 
many features in common as well as having differences. Unfortu- 
nately the idea collapses as soon as it is applied for a very obvious 
reason: there is no description centre. Of course, we may try to 
escape from this by arguing that the specialised institutional 
structure of a society is its description centre; but this leads 
nowhere, since the more elementary a society is, the less likely it 
is to have specialised institutions. Or we may instead try to extend 
the concept of the biological genotype governing the social 
behaviour of individuals and argue that society is accounted for in 
terms of genetically transmitted instructions for behaviour be- 
tween species members. This is equally unconvincing. How could 
such a model account even in principle for the global morpholo- 
gical variation of social formations, or indeed for their extraordin- 
ary complexity? Either kind of reduction seems unrealistic. A 
model of a society must deal with society in its own terms, as an 
entity in its own right. It seems the concept of genotype has led us 
on only to fail the critical test. 

However, a simple adaptation of the concept of genotype can 
provide what is needed: a model that characterises the structure 
and continuity as well as the variety and differences of discrete 
systems without recourse to biologism, but saves the continuity of 
social and biological mechanisms and allows for both evolution 
and stability in social forms. The first adaptation is the substitu- 
tion of a local description retrieval mechanism for a description 
centre. The components of a discrete system do not carry within 
them, jointly or severally, a genetically transmissable description 
of the system. Instead they have a mechanism which permits them 
to retrieve a description of the system from the system itself at any 
point in it. This would make no difference to the stability of the 
system under normal circumstances since, if the system were 
stable, the same description would always be retrieved. Thus the 
system would behave as though it had the kind of stability that 
comes from the genotype. But if such a system were to be changed 
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by an outside agency — say a natural disaster of some kind, or a 
conquest — then a new system could quickly stabilise that would 
have no necessary similarity to the previous one. The system is 
highly susceptible to external perturbation through the natural 
operation of the description retrieval mechanism. 

The second adaptation is almost implied by the first. The 
structured information on which the system runs is not carried in 
the description mechanism but in reality itself in the spatio- 
temporal world. The programme does not generate reality. Reality 
generates a programme, one whose description is retrievable, 
leading to the self-reproduction of the system under reasonably 
stable conditions. Thus in effect reality is its own programme. The 
abstract description is built into the material organisation of 
reality, which as a result has some degree of intelligibility. 

Description retrieval enables us to conceive of a discrete sys- 
tem, and even perhaps of a society as a special kind of ‘artefact’: 
one whose embodiment is its output. Whereas in a biological 
system the phenotype, insofar as it is an example of the genotype, 
exists in the spatio-temporal informational environment, and is 
preceded and followed by a series of comparable phenotypes who 
have passed on the form from one to the next, a discrete system 
Tuns on an inverted genotype, which exists as a transpatial or 
informational structure within an environment of human spatio- 
temporal reality and activity. What genetic instructions are to a 
biological system, spatio-temporal reality and activity are to a 
discrete system. Thus in this sense also the genotype—-phenotype 
mechanism is inverted. The consistency in human activity at the 
social level is not the product of a biological genotype but of an 
artefactual genotype: one that is retrieved as a description from 
reality itself which has already been constructed by the activity of 
man. 

The inverted genotype of the discrete system is able to operate 
in many comparable ways to the biological genotype. For example 
it can permit that mixture of structural stability and evolutionary 
morphogenesis which has been widely noted as a property of both 
biological and social systems. On the other hand, there are critical 
differences. The discrete system, while being generally stable, can 
undergo revolutionary rather than evolutionary changes and 
establish radical discontinuities in its history. It is a system 
without genetic memory. It tends to conserve the present and have 
no regard for the past. Its inertia lies in the fact that its genetic 
structure is transmitted through an enormous number and variety 
of real spatio-temporal behaviours by its individual members, 
including those ordering space itself. On the other hand, it can 
also be changed by deliberate and conscious action. Reflective 
action could operate on the system’s description of itself in much 


the same way as an external perturbation or catastrophe. It could: 


probably succeed in wiping out the past. 
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An even more radical difference between the biological geno- 
type and the inverted genotype is that discrete systems, governed 
by inverted genotypes, can be a great deal untidier than biological 
systems. As has been seen, it is a property of a discrete system that 
because of its random background it generates a good deal more 
than is already contained in its genotype, both in the sense of the 
production of more global patterns of order and in the production 
of disorder. An inverted genotype is much more precarious than a 
biological genotype. It must be constantly re-embodied in social 
action if it is not to vanish or mutate. In other words, the 
self-reproduction of a discrete system will require a good deal of 
work. But this social reproduction, it is clear, is the most fund- 
amental feature of human societies. Every society invests a 
certain proportion of its material resources not in the biological 
perpetuation of individuals, but in the reproduction of the global 
society by means of special biologically irrelevant behaviours 
which are aimed purely at the enactment of descriptions of the 
society as a whole. This is why, as Durkheim knew, the social is 
founded in the behaviours that we now call religious — that is, a 
set of biologically pointless, intensified behaviours whose value 
lies purely in their description potential for the larger society.*® 
The apparently absurd act of sacrifice, biologically unaccount- 
able, but a universal feature of religious observances, is simply a 
shift of resources from the local to the global, from the spatial to 
the transpatial, and from everyday life to the perpetuation of 
descriptions. 


Morphic languages 


The whole notion of a discrete system as we have defined it 
depends on the retrievability of descriptions. This leads to a 
straightforward methodological requirement if we are to under- 
stand the working of such systems: we must learn to characterise 
discrete systems in such a way as to clarify how their descriptions 
are retrievable in abstract form. We will in effect be trying to 
describe an order that is already present in the system, in that the 
minds of individuals have already been able to grasp that such an 
order exists and can be duplicated and built on. We must try to 
characterise what is to be known in terms of how it can be known. 
But it does not quite end there. As we have already seen, 
something like the laws of constructibility of patterns have 
already played a role in producing global order out of local rules. 
Any characterisation of descriptions should also take into account 
this aspect. Methodologically there is a problem of morphology — 
what can be constructed so as to be knowable — and a problem of 
knowability ~ how it is that descriptions can be known. Ultimate- 
ly the crucial question will be how these two are related to each 
other, and even how far they can be regarded as the same thing. 
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In view of the primacy accorded to abstract descriptions, it 
might be expected that the methodology of research would 
therefore be a mathematical one. However, this is not strictly the 
case. Mathematics may be too strong a language for characterising 
the structures on which discrete systems are run, although these 
structures will always include elements of both a topological and 
numerical nature. In our view, a less delicate, more robust strategy 
is called for in trying to identify the essentials of these descrip- 
tions than any branch of mathematics currently provides. 
Moreocever, we believe there are strong grounds for adopting a 
methodology that is less than fully mathematical, in present 
circumstances at least. The reasons for this belief centre around 
the problem of representing knowability in complex systems 
generally, and perhaps we can best explain our case by reference 
to various comments in another field where the problem of 
knowability has been paramount: that of artificial intelligence. 

The problem in artificial intelligence study seems to be some- 
thing like this. A computer program is essentially a procedure, 
and the skill in simulating intelligent behaviours — playing chess, 
recognising complex patterns, having an intelligent conversation 
— lies essentially in showing how the necessary mental operations 
can be set out as a procedure. Success in reducing cognitive 
processes to procedures has led to machines that can translate a 
good proportion of texts, play chess tolerably well, and analyse 
patterns with no small degree of success. But in the long run, this 
success has been at the expense of rather unlifelike simulation, 
since human beings do not appear to act intelligently on the basis 
of extremely complex procedures, but on the basis of something 
much more difficult to analyse and represent: knowledge. As 
Michie says: ‘Machine intelligence is fast attaining self-definition 
and we have as a touchstone the realisation that the central 
operations of intelligence are (logical and procedural) transac- 
tions on a knowledge base.’ And later, talking of chess playing 
machines: ‘As with other sectors of machine intelligence, rich 
rewards await even partial solutions of the representation prob- 
lem. To capture in a formal descriptive scheme the game’s 
delicate structure; it is here that future progress lies, rather in 
nano-second access times, parallel processing, or mega-megabit 
memories.’!* 

What seems to be in doubt is whether or not the delicate formal 
structure of these ‘knowables’ is actually made out of the appar- 
atus of mathematics. On this issue, the comments of several of the 
pioneers of artificial intelligence are illuminating. Von Neuman, 
in The Computer and the Brain, wrote shortly before he died: 


Thus logic and mathematics in the central nervous system, when viewed 
as languages must structurally be essentially different from those lan- 
guages to which our common experience refers ... when we talk of 
mathematics, we may be discussing a secondary language built on the 
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primary language truly used by the central nervous system. Thus the 
outward forms of our mathematics are not absolutely relevant from the 
point of view of evaluating what the mathematical of logical language 
truly used by the central nervous system is. However .. . it cannot fail to 
differ considerably from that which we consciously and explicitly 
consider as mathematics.’ 


A similar comment is made by McCulloch: 


Tautologies, which are the very stuff of mathematics and logic, are the 
ideas of no neuron. 


Likewise Kac and Ulam, discussing the logic of biochemical pro- 
cesses: 


The exact mechanics, logic, and combinatorics ... are not yet fully 
understood. New logical schemes that are established and analysed 
mathematically doubtless will be found to involve patterns somewhat 
different from those now used in the formal apparatus of mathematics.'® 


A possible guide for our recent purposes comes from the work 
of Piaget on the development of intellective functions in children, 
including spatial concepts.’® Piaget has an intriguing general 
conclusion. Whereas the mathematical analysis of space began 
with geometry, then became generalised to projective geometry, 
and only recently acquired its most general form, that of topology, 
children appear to learn about the formal properties of space the 
other way round. The first spatial ideas that children learn by 
manipulating the world and its objects are in the main what Piaget 
calls topological, though without requiring this term to be used in 
its strictest mathematical sense. Piaget’s observation appears in 
principle to be sound and interesting. Children first develop 
concepts of proximity, separation, spatial succession, enclosure 
and contiguity, and these concepts lie within the purview of 
topology rather than geometry or projective geometry. 

If it is the case that some of the deepest and most generalised 
mathematical concepts are close to intuition then we may hazard 
a guess as to how von Neuman’s challenge might be taken up with 
the representation of knowables in view. It may be that certain 
very abstract and general mathematical ideas are learnt from our 
elementary transactions with the world. Might it not be the case 
that, as von Neuman suggests, there may be two types of develop- 
ment from this basis? First, there is the secondary language of 
mathematics proper, which we have to learn consciously; and 
second, a primary language, which sets up combinatorial systems 
founded on fundamental mathematical ideas, whose object is not 
to evolve rigorous, self-contained mathematical systems, but to 
give the formal structures by which we encode and structure our 
knowledge of the world. In other words, the formal structure of 
knowables in the man-made world may be constructed on the 
basis of elementary concepts that are also found in mathematics, 
but are not themselves mathematical. 
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If this is the case (and it can only be put forward at this stage as a 
long-term hypothesis), it would explain why little progress has 
been made with the problem of the formal representation of 
knowables. Mathematics as we have it is not the family of 
structures that we need. They are too pure and they have another 
purpose. The proper name for such formal, presumably com- 
binatorial systems ought to distinguish them clearly from 
mathematics proper. We therefore propose to call them syntaxes. 
Syntaxes are combinatorial structures which, starting from ideas 
that may be mathematical, unfold into families of pattern types 
that provide the artificial world of the discrete system with its 
internal order as knowables, and the brain with its means of 
retrieving description of them. Syntax is the imperfect mathema- 
tics of the artificial. 

Any set of artificial entities which uses syntax in this way can 
be called a morphic language. A morphic language is any set of 
entities that are ordered into different arrangements by a syntax so 
as to constitute social knowables. For example, space is a morphic 
language. Each society constructs an ‘ethnic domain’ by arranging 
space according to certain principles.” By retrieving the abstract 
description of these principles, we intuitively grasp an aspect of 
the social for that society. The description is retrievable because 
the arrangement is generated from syntactic principles. But social 
relationships also are a morphic language. For example, each 
society will construct characteristic encounter patterns for its 
members, varying from the most structured to the most random. 
The formal principles of these patterns will be the descriptions we 
retrieve, and in which we therefore recognise an aspect of the 
social for that society. Viewed this way, modes of production and 
co-operation can be seen as morphic languages. In each society we 
learn the principles and create behaviours accordingly, even those 
that negate the accepted principles of order. 

The concept of a morphic language links together the problem 
of knowability, defined as that of understanding how characteris- 
tic patterns in a set of phenomena can be recognised by reference 
to abstract principles of arrangement, with that of morphology, 
defined as that of understanding the objective similarities and 
differences that classes of artificial phenomena exhibit, by propos- 
ing that both are problems of understanding syntax. To explain a 
set of spatio-temporal events we first describe the combinatorial 
principles that gave rise to it. This reduction of a morphology to 
combinatorial principles is its reduction to its principles of 
knowability. The set of combinatorial principles is the syntax. 
Syntax is the most important property of a morphic language. 
What is knowable about the spatio-temporal output of a morphic 
language is its syntax. Conversely, syntax permits spatio-temporal 
arrangements to exhibit systematic similarities and differences. 

The nature of morphic languages can be clarified by comparing 


The problem of space 49 


them to two other types of language: the natural and the mathema- 
tical. The primary purpose of a natural language (irrespective of 
particular linguistic functions) is to represent the world as it 
appears, that is, to convey a meaning that in no way resembles the 
language itself. To accomplish the task of representation in an 
infinitely rich universe, a natural language possesses two defining 
characteristics. First, it has a set of primary morphic units which 
are strongly individuated, that is, each word is different from all 
other words and represents different things; and second, a formal 
or syntactic structure which is parsimonious and permissive, in 
that it permits infinitely many sentences to be syntactically 
well-formed that are semantically nonsense (that is, effectively 
nonsense from the point of view of linguistic form as a whole). 
Conversely, meaning can be transmitted (that is represented) 
without well-formed syntactic structure. The defining characteris- 
tics of a natural language are a relatively short, possibly conven- 
tional syntax and a large lexicon. 

By contrast, mathematical languages have very small lexicons 
(as small as possible) and very large syntaxes, in the sense of all 
the structure that may be elaborated from the initial minimal 
lexicon. Such languages are virtually useless for representing the 
world as it appears because the primary morphic units are not 
individuated at all, but rendered as homogeneous as possible — 
the members of a set, units of measurement, and so on. Mathema- 
tical symbols strip the morphic unit of all its particular properties, 
leaving only the most abstract and universal properties — being a 
member of a set, existing, and so on. To be interested in the 
particular properties of particular numbers is for a mathematician 
the equivalent of a voyage in mysticism. Mathematical languages 
do not represent or mean anything except their own structure. If 
they are useful for representing the most abstract forms of order in 
the real world it is because, in its preoccupation with its own 
structure, mathematics arrives at general principles of structure, 
which, because they are deep and general, hold also at some level 
in the real world. 

Morphic languages differ from both, yet borrow certain prop- 
erties from each. From mathematical languages, morphic lan- 
guages take the small lexicon (that is, the homogeneity of its 
primary morphic units), the primacy of syntactic structure over 
semantic representation, the property of being built up from a 
minimal initial system, and the property of not meaning anything 
except its own structure (that is to say, they do not exist to 
represent other things, but to constitute patterns which are their 
own meaning). From natural languages, morphic languages take 
the property of being realised in the experiential world, of being 
creatively used for social purposes, and of permitting a rule- 
governed creativity. 

Thus in a morphic language, syntax has a far more important 
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role than in natural language. In natural language the existence of 
a syntactically well-formed sentence permits a meaning to exist, 
but neither specifies it nor guarantees it. In a morphic language 
the existence of a syntactically well-formed sentence itself 
guarantees and indeed specifies a meaning, because the meaning 
is only the abstract structure of the pattern. Morphic languages are 
the realisation of abstract structure in the real world. They convey 
meaning not in the sense of representing something else, but only 
in the sense of constituting a pattern. Thus if, as we believe, both 
space organisation and social encounter patterns are morphic 
languages, the construction of a social theory of space organisa- 
tion becomes a question of understanding the relations between 
the principles of pattern generation in both. 

This does not mean that architectural and urban forms are not 
used to represent particular meanings, but it does argue that such 
Tepresentation is secondary. To achieve representation of mean- 
ing in the linguistic sense, the morphic language of space does so 
by behaving as a natural language. It individuates its morphic 
units. Hence buildings which are intended to convey particular 
meanings do so by the addition of idiosyncratic elaboration and 
detail: decoration, bell-towers, and so on. In so doing, the morphic 
units come to behave more like particular words in natural 
language. Conversely, when natural language is useful to convey 
abstract structure as, for example in academic monographs, it 
does so by increasing the importance of syntax over the word.'* 

Morphic languages are also like mathematics and unlike natural 
language in that they pose the problem of the description, in 
addition to that of the generation of structure. Current linguistic 
theory assumes that a theoretical description of a sentence would 
be given by a formula expressing generative and transformation 
rules. This would hold even if current efforts to build semantical- 
ly (as opposed to syntactically) based theories were successful. In 
mathematics, however, structure is only reducible to generation if 
one takes a strong philosophical line opposing reification or 
Platonisation of structure and argues that all mathematical struc- 
ture is self-evidently reducible to an ordering activity of mathe- 
maticians, not to be thought of as existing in its own Tight. In fact, 
the dialectic of generation and description appears to be of 
fundamental importance in the real-world behaviour of morphic 
languages. Any ordered collective activity that is not fully pre- 
programmed gives rise to the problem of retrieving a description 
of the collective pattern. Meaning can be seen as a stably retriev- 
able description. 

We now have a definition in principle of what the discrete 
system and its spatial realisation is like, and how, again in 
principle, it acquires and perpetuates its order. We might call a 
discrete system, together with its reproducible order, an arrange- 
meni. An arrangement can be defined as some set of initial 


The problem of space 51 


randomly distributed discrete entities, which enter into different 
kinds of relations in space-time and, by retrieving descriptions of 
the ordering principles of these relations, are able to reproduce 
them. An arrangement is essentially the extension of spatial 
integration into the realm of transpatial integration: that is, it 
creates the appearance — and in a more limited sense, the reality — 
of spatially integrated complexes which, properly speaking, retain 
their discrete identity as individual objects. A class, or transpatial 
integration of objects is an unarranged set. Arrangement of these 
sets gives each object a new relational identity; and out of the 
accumulation of these relational identities in space-time global 
patterns can arise which, by description retrieval, can also be- 
come built into the system. 

The basic forms of order in arrangements are these relational 
systems considered abstractly, that is, considered as syntaxes of 
morphic languages. The next stage of our argument must, there- 
fore, be the presentation of a syntax for the morphic language of 
human spatial organisation, such that the syntax is both a theory 
of the constructibility of spatial order and a theory of how abstract 
descriptions may be retrieved from it: that is, a theory of morphol- 
ogy, and at the same time a theory of abstract knowability. 


